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ABSTRACT
Fifty conventional core samples from ttie Ragley Lumber #D1 well located in Allen Parish 
Louisiana (Sec 29, T5S, R7w) were anaiyzed for palynomorphs. The sediment was deposited 
during the Sabinian Stage in a marine environment as evidenced by the presence of in situ 
dinocysts and acritarchs in every sample.
Terrigenous diversity of 129 taxa is comparable with marine palynomorph diversity of 46 
taxa. Single sample diversity among the terrigenous palynomorph component (23-65 taxa) is 
comparable with single sample marine palynomorph diversity of 7-25 taxa. High terrigenous 
diversity intervals possibly indicate sourcing from multiple onshore environments or a single 
onshore environment with a very diverse flora. Four new combinations are proposed: 
Sterisporites buiaroiensis Bolkhovitina 1956 comb, nov., Ephedrapites voluta Stanley 1965 
comb, nov., Carvapollenites annulatus Elsik 1968 comb, nov., and Alnipollenites trina Stanley 
1965 comb. nov.
Because the terrigenous component is reworked from the onshore environments to the 
offshore ones, high frequency intervals are interpreted to indicate deltaic progradation associated 
with changes in sediment supply or sea-level.
One marine and 4 terrestrially dominated palynofacies were identified and indicate 6 
marine-terrestrial cycles.
The Sabinian-Claibornian stage boundary is placed at 10,890 feet based on the first 
appearance of llexpollenites spp., Areosphaeridium diktvoplokus (Klumpp 1953) Eaton 1971, 
and Homotrvblium spp. in the section and a tentative assignment of the Paleocene-Eocene 
epochal boundary in a sample gap between 13,382 feet and 14,007 feet based on the first 
appearance of Platvcarvapollenites platvcarvoides (Roche 1969) Frederiksen and Christopher 
1978, Soinidinium sagittula (Drugg 1970) Lentin and Williams 1976. The absence of diagnostic 
middle Paieocene Epoch indicator pollen such as Momipites flexus Group Nichols 1973 and 
Holkopollenites chemardensis (Fairchild) Stover, Elsik and Fairchild 1966 along with other 
characteristic palynomorphs, suggests that the entire Sabinian Stage is not present in the core as 
was previously believed based on lithostratigraphic studies (Lowery, 1987). Due to the lack of 
regionally significant taxa with restricted temporal distributions, a biozonation for the Ragley 
Lumber #D1 well is proposed based on the total palynoflora.
The formulation and testing of a predictive model of the response of the palynoflora to 
sea-level changes indicates that the lowstand systems tract has a terrigenous dominated 
palynoflora and is likely to display high numbers of recycled palynomorphs. The transgressive 
systems tract has a marine dominated to strongly marine influenced palynoflora and low numbers 
of recycled palynomorphs as does the early portion of the highstand systems tract. The later
VIII
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portion of the highstand systems tract is characterized by terrigenous dominance and greater 
numbers of recycled palynomorphs.
IX
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INTRODUCTION
Objectives
The main objectives of this investigation were five fold. The first involves the 
documentation of the palynological assemblage from a subsurface, all marine Wilcox section from 
Hurricane Creek Field, Allen Parish, Louisiana. This section represents the most completely 
cored subsurface section of the Wilcox Group that was available for study. Based on the results of 
the first objective the second objective was the development of a biostratigraphic zonation for the 
section using marine and terrigenous palynomorphs. The third objective involved the correlation 
of the Hurricane Creek section with three wells from Nebo-Hemphill Field, LaSalle Parish, 
Louisiana. The fourth objective concerned correlation of the subsurface Louisiana Wilcox Group 
with outcrops previously studied in Alabama and Mississippi and fitting the section into its global 
stratigraphie framework. The final objective looks at the influence of sea-level changes on the 
composition of the palynoflora and includes the construction and testing of a predictive model for 
palynomorph assemblages deposited in various marine environments. The Ragley Lumber #D1 
well provided a relatively complete section and is interpreted to contain sediments deposited 
during at least three cycles of sea-level fall and rise. In addition two sections with published 
sequence stratigraphie interpretations (Bisti Oil Field, New Mexico, and St. Stephens Quarry, 
Alabama) will be used for a detailed investigation at the systems tract level.
Wilcox Stratigraphy and Paleogeography
The Sabinian Stage of the Gulf Coast Province is part of the Wilcox Group of 
progradational clastic wedges extending around the Gulf of Mexico from eastern Alabama to 
southern Texas. In the study area the lower part of the Wilcox Group probably includes rocks of 
the Midwayan Stage (Rainwater, 1968) [Text-Figure 1]. At the type locality of the Wilcox Group in 
Mississippi, the Gravel Creek Member of the Nanafalia Formation forms the base of the Sabinian 
Stage. The Gravel Creek Member is immediately overlain by the Odontogryphea thirsae bed, an 
oyster biostrome with a limited stratigraphie range. The Odontogrvohea thirsae bed exposed in 
outcrop at the Sabine Uplift In Louisiana occurs in the lower, but not the basal, part of the Wilcox 
Group. Thus Wilcox deposition In western Louisiana started prior to the stratigraphie occurrence 
of the Qu thirsae biostrome. The Holly Springs Deltaic Complex is a major depocenter that existed 
over parts of Louisiana and Mississippi during the early Sabinian Age (Text-Figure 2), and the 
present study was conducted on material deposited in the prodettaic area of this deltaic complex.
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During Sabinian time the depositional site was approximateiy 150 kilometers from the 
paleoshoreline and 50 kilometers from the subaqueous edge of one of the Holly Springs Delta 
lobes (Galloway, 1968: Rainwater, 1968; Dingus and Galloway, 1990). At this time the Gulf Coast 
Province was at approximately 35 degrees North latitude, and generally had a tropical climate 
(Habicht, 1980; Wolfe, 1978). Benthic foraminiferal paieoecoiogy suggests that the water depth 
was at least 200 meters and that bottom water conditions were anoxic at times (Nunn, 1986; 0. 
Pfium, Exxon Production Research, written communication, 1990). During middle Sabinian time 
the major depocenter moved progressively toward the southwest and local fluvial and deltaic 
sources were present in western Louisiana, mostly derived from drainage off the Sabine Uplift 
(Text-Figure 3). Late Sabinian paleogeography shows a further shift to the southwest of the major 
depocenters (Text-Figure 4), and Louisiana received smaller amounts of sediments than during 
the middle Sabinian Age. This favored the formation of shelf edge, wave dominated deltas 
(Lowery, 1987).
Based on a study of the organic matter, the study area received considerable amounts of 
terrestrial material during deposition of the Sabinian Stage. A distinct change in the type of 
organic matter occured during the late Sabinian, from a more homogeneous terrestrially 
dominated assemblage to a more variable mixed assemblage. This was interpreted to correspond 
to the change from fluvial dominated deltas to wave dominated deltas (Gregory, 1987; Gregory 
and Hart, 1990).
Sedimentologic studies on the Ragley Lumber #D1 core by Lazarus (1985) and 
Saiahuddin (1985) resulted in the definition of 5 lithofacies (A-E) deposited in delta front and 
prodelta environments (Table 1). Sampling for the present study was from the siltstones and 
shales of lithofacies D and E. Silts and shales were used in order to remove the hydrodynamic 
effect on the fossil assemblages, as evidenced by major changes of lithology.
Previous Palynologie investigations
Numerous studies have been performed on dinoflagellate cysts found in rocks of 
Sabinian or equivalent ages. Several works that are particularly useful include: Drugg (1970); 
Drugg and Loebiich (1967); Edwards (1982; 1990) and Reinhardt et ai.. (1980) on the Paleogene 
of the Gulf Coastal Plain; Edwards (1982), Goodman (1979), and McLean (1974) on the 
Paleogene of the Atlantic Coastal Plain; Damassa (1979a; 1979b) and Drugg (1967) on the Late 
Cretaceous to Paieocene of California. Important published works on a worldwide basis include: 
Bujak et al.. (1980); Davey et al.. (1966) and Eaton (1976) on the Eocene of England; Deflandre 
and Cookson (1955); Cookson (1965a; 1965b); Cookson and Eisenack (1961; 1965a; 1965b;
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LITHOFACIES A - CLEAN SANDSTONE
Lithofades A is a light to medium gray, fine grained, generally well-sorted, sandstone. It is 
massive to faintly laminated in hand spedmen. in X-ray radiographs, almost all samples appear 
laminated. Minor low angle cross-bedding is present in some samples. Rare shale rip-up clasts 
occur along laminations and muscovite and cartx^naceous material are common, oriented along 
laminations. Samples in the lower part of the core are slightly bioturbated.
LITHOFACIES B - BIOTURBATED SANDSTONE I
Lithofacies B is a medium gray and dark brown, fine-grained, moderately to intensely bioturbated, 
sandstone. It contains 5 - 1 5 %  detrital clay material as rare, undisturbed laminae, burrow lining 
and fill, and disseminated matrix. Zoophycos. Chondrites, and possible Thalassinoides trace 
fossils have been identified. Samples appear well mixed in X-ray radiographs.
LITHOFACIES C - BIOTURBATED SANDSTONE II
Lithofacies C is a dark brown and medium gray, intensely bioturbated, fine-grained sandstone. It 
contains approximately 15-30  % detrital clay material mostly in the form of disseminated clay 
matrix, but also as burrow lining and filling. Large well defined burrows are less common than in 
lithofacies B. All samples appear well mixed in X-ray radiographs.
LITHOFACIES D - INTERLAMINATED SILTSTONE/SHALE
Lithofacies D is a light gray (siltstone) to dark gray-brown (shale), finely laminated siltstone and 
shale. Laminations range in width from 0.5 mm to 10.0 mm. Lamination contacts are generally 
sharp but poorly defined contacts are not uncommon. Some low angle cross-bedding is evident. 
Rare burrows disrupt laminations. X-ray radiographs were not available for this fades.
LITHOFACIES E-SILTY SHALE
Lithofades Eisa dark gray to black, silty shale. In general samples appear to be fairly 
homogeneous, fissile to well indurated. Minor silt laminae are present. X-ray radiographs were not 
available for this facies.
Table 1. Lithofacies descriptions for the Ragley Lumber #01 core (from Lazarus, 1985 and 
Saiahuddin, 1985).
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1965c; 1967a; 1967b; 1974) and Stover (1974; 1975) on the Cretaceous and Early Tertiary of 
Australia: Williams and Bujak (1977) and Costa and Downie (1976; 1979) on the Tertiary of the 
North Atlantic; Caro (1973) on the Paleocene-Eocene of the Spanish Pyrenees and Hansen 
(1977) on the Cretaceous and early Tertiary of Denmark. Taxonomic assignments foiiow Stover 
and Evitt (1979) and Lentin and Williams (1989). Published ranges for fossil dinoflagellate cysts 
were taken from Manum et ai. (1989); Hardenboi et ai. (1988); Heiby, Kidson, Stover and Wiiiiams, 
(1984); Williams and Bujak, (1985) and J. E. Hazel, LSU (written communication, 1989).
Previous studies of terrigenous paiynomorphs in sediments of the Paieogene Epoch 
from the Gulf and Atlantic Coastal Plains of North America are numerous. Particularly useful 
studies on palynomorphs from sediments of this age inciude: Christopher et ai. (1980), on the 
late Paieocene of Georgia; Elsik (1968a; 1968b; 1974; 1976; 1978), on Paleogene lignites from 
Texas; Elsik and Dilcher (1974), on the late Paleogene of Tennessee: Fairchild and Elsik (1969); 
Stover et al. (1966), and Tschudy (1973; 1975) on the Paleogene of the Gulf Coastal Plain; 
Frederiksen (1973; 1978; 1979; 1980) on the Paieogene of the Gulf and Atlantic Coastai Plains: 
Frederiksen and Christopher (1978) and Hazel et al. (1977) on the late Cretaceous and 
Paleogene Atlantic Coastal Plain. These cover the spectrum of terrigenous paiynomorphs and 
provided information on the taxonomy and biostratigraphic utility of terrigenous Paleogene 
paiynomorphs from the Guif Coastai Piain.
Paiynofacies Modei
With the refinement of sequence stratigraphie concepts from seismic stratigraphie ideas 
developed in the late 1970's there has been a growing interest in the integration of various 
disciplines in geology and paleontology using the genetic relationships between strata as a 
unifying concept. Recent studies such as LecWe et al. (1990); Wignall (1991); Pasley and Hazel 
(1990); Habib et ai. (1988) and Pasiey et al. (1991) have shown the utility of an integrated 
approach involving conventional stratigraphy, biostratigraphy, sedimentology, organic petroiogy, 
organic geochemistry and sequence stratigraphy in the accurate prediction of source potentiai in 
shales deposited during marine transgressions. In addition these studies indicate that the 
amount and type of terrestrially derived organic matter is iinked to changes in sea-levei.
In a complete sequence beginning with a fail in relative sea-level there are three 
components: a basal lowstand (LST) or shelf margin systems tract (SMST), a transgressive 
systems tract (TST) and a highstand systems tract (HST) (Text-Figure 5). Such a sequence of 
sediments is bounded above and below by unconformities or their correlative conformities. The 
units are genetically related in that the sediments were deposited during a single cycle of sea- 
ievel fail and rise (Haq et al.. 1987; 1988; Vail, 1987; Van Wagoner sLSL. 1987; 1988). Systems
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tracts are composed of parasequence sets consisting of parasequences which are composed of 
bed sets and beds.
Palynological studies interpreted in a sequence stratigraphie context involve the 
construction of sea-level curves based on the ratios of marine to terrestrial palynomorphs (Van 
Pelt and Habib, 1988) or are concerned with quantitative palynofacies anaiyses interpreted in a 
depositional sequence context (Ford and Goodman, 1988; Goodman, 1990). Other studies such 
as Habib et al. (1988) and Leckie et al. (1990) have integrated palynology with organic petrologic 
and geochemical investigations.
The present study proposes and tests a theoretical predictive model of the response of 
various palynomorph groups to sea-level changes. In addition to frequency based marine to 
terrigenous palynomorph group ratios, the diversity of the two major palynomorph groups is 
addressed. An important part of the palynoflora is the recycled element (Guy-Ohlson and 
Lindqvist, 1987; Eshet et al.. 1988) and the response of recycled palynomorphs as evidenced by 
frequency and diversity changes is included in the model. The general model concentrates on 
marine deposition in outer contiental shelf to upper continental slope environments with extreme 
amounts of clastic sediment input in a deltaic setting such as the Wilcox Group of the Gulf Coast.
Lowstand Systems Tract (LST)
During a relative sea-level fall the position of the shoreline moves basinward resulting in a 
downward shift in the base level and the formation of a sequence boundary. In response to this 
downward shift in base level fluvial systems are forced to adjust their equilibrium profile downward 
(Haq et al.. 1987; Vail, 1987; Van Wagoner et al.. 1987; 1988). Two types of deposits are 
possible in the LST depending on the amount of the relative sea-level fall. A large drop in relative 
sea-level results in the formation of a Type 1 sequence boundary with the associated incisement 
of fluvial valleys into the existing sediments of the continental shelf. A location seaward of the 
shoreline position at the maximum fall in sea-level and in close proximity to a fluvial source should 
experience marine sedimentation including turbidites during this time. The typical sequence of 
lowstand deposits begins with the initial deposition of clastic sediments on the basin floor in the 
form of a basin floor fan. Following deposition of the basin floor fan, clastic sediments are 
deposited on top of the fan with proximal portions deposited on the continental slope. These 
sediments are referred to as a lowstand prograding wedge or complex.
Assuming that sea-level does not fall below the shelf break, the expected palynoflora on 
the outer continental shelf and upper slope should contain a marine component but will be 
dominated by terrigenous forms. The marine component should display low diversity due to the 
large amount of fine grained suspended material in the water column resulting in stressed
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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environmental conditions and is generally poorly preserved due to mechanical and biological 
degradation. The terrigenous component of the palynoflora will contain a spectrum of 
environmental conditions ranging from shoreline (swamps and lowlands near the delta) to 
hinterland (uplands, possibly mountainous regions near the headwaters). The influence of 
climate on the terrigenous palynoflora depends on the width of the climatic zones. A more 
equable climate causes the broadening of floral provinces and results in lower species diversity 
due to the palynoflora being derived from a single or few floral provinces. Conversely a colder 
climate resuits in a contraction of floral provinces and higher species diversity results due to the 
derivation of the palynoflora from several floral provinces. Because of the complicating factors of 
the number of environments contributing palynomorphs into the terrigenous palynoflora and the 
influence of climatic changes it is usually not practical to use the makeup of the terrigenous 
palynoflora to perform direct, detailed paleoenvironmental interpretations.
Degradational conditions affecting the palynoflora during deposition of the LST can vary 
substantially. High sedimentation rates with rapid burial of the palynomorphs can produce 
remarkably well preserved floras even under aerobic conditions by removing the palynomorphs 
from the surficial zone of bioturbatlon and degradation (Hart 1981 ; 1986). Low sedimentation 
rates and slow burial, often accompanied by bioturbatlon, can result in a severely degraded 
palynoflora with some of the more delicate forms becoming unrecognizable. In dealing with 
subsurface sections the effect of thermal stress causing material loss by cracking of the molecules 
will cause chemical degradation.
The percentage of recycled forms is expected to be high in the sediments deposited in 
the early part of the LST. The obvious source of the recycled forms would be the sediments 
formerly in the incised valleys and undoubtedly some of the recycled forms come from these 
sediments. The age of the recycled forms derived from these sediments depends on the severity 
of incisement. A small drop in base level or a larger drop over a short time with associated low 
levels of incisement would produce a recycled flora that probably could not be distinguished from 
the "normal" flora. A large drop with deep incisement may or may not produce recognizable 
recycled forms. In areas which previously had high sedimentation rates even extreme incisement 
may not remove enough sediments to downcut into significantly older sediments. Conversely, if 
previous sedimentation rates were not as high, formations may be removed and a clearly 
recognizable recycled flora produced. A second source of recycled palynomorphs that could 
produce a greater diversity of recycled forms is from sediments in the middle and upper reaches of 
the fluvial system. Increased erosion from the lowering of base level should result in increased 
erosion throughout the fluvial system. In order for these forms to be included in sediments 
deposited during the sea-level lowstand they must be transported directly into the depositional 
basin.
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In areas of the outer continental shelf and upper continental slope laterally removed from 
the incised valleys and their associated deposits, a more "normal" marine palynoflora is expected. 
However, in an area with high terrigenous input, considerable amounts of silt and clay sized 
material in suspension are moved around by currents resulting in a substantial terrigenous 
component to the palynoflora .
If the drop in relative sea-level was not as large, I. e. was not close to or below the shelf 
break (depositional shoreline break) a Type 2 sequence boundary is formed and a shelf margin 
systems tract (SMST) will be the expected deposit (Van Wagoner et al.. 1987). Similar results 
would occur if sedimentation and subsidence rates were high enough to keep pace with the sea- 
level fall. In this type of deposit significant incisement does not occur and the majority of the 
sediments are deposited on the continental shelf in the form of aggradational to progradational 
shelf edge deltas.
The expected palynological response to this type of situation would be the same as for 
the lowstand prograding wedge with the difference that the deposits are shifted to the continental 
shelf. One would expect a lesser amount of marine components except in localized areas that are 
not influenced by the progradational wedge. The response of the recycled palynomorphs would 
be similar with one exception. There would not be any forms resulting from the formation of 
incised valleys. The source of recycled palynomorphs would be from erosion in the fluvial system. 
In this case the recycled palynomorphs can provide an indication of the source of the fluvial 
sediments (provenance).
Transgressive Systems Tract (TST)
The LST and SMST are deposited during sea-level fall, lowstand and the early part of the 
sea-level rise. Once the rate of sea level rise is greater than the subsidence rate the relative sea- 
level begins to rise. This causes a landward shift in the shoreline which marks the end of the 
lowstand systems tract and beginning of the transgressive systems tract. Associated with the 
landward shift in the shoreline is the creation of a ravinement or transgressive surface. This 
surface results from the erosion of the shoreface and beach deposits as the ideal beach- 
shoreface profile is shifted landward and upwards in response to the rise in sea-level (Kraft et al.. 
1988; Nummedal et al..1988:1989a; 1989b; Nummedal, 1990). The sediments are transported 
onto the shelf and eventually deposited in the form of shelf sand ridges or sheets in 
accommodation space made available by the upwards shift in the beach-shoreface profile.
In areas influenced by fluvial deposition, specifically the incised valleys cut during the 
lowstand, the transport of sediment through the valleys and out onto the upper continental slope 
decreases. Sediment deposition begins in the incised valleys in order to fill the available
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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accommodation space. The transgressive systems tract is composed of a series of backstopping 
parasequences capped by a surface of maximum stan/ation or downlap surface. This surface 
represents the lowest sedimentation rates in the sequence and results from the trapping of most 
terrigenous material in the incised valleys and other coastal environments as sea-level continues 
to rise. During this interval deposition on the outer continental shelf and upper continental slope 
consists mostly of pelagic sedimentation (Swift, 1976; Jervey, 1988; Posamentier and Vail, 1988; 
Roberts and Coleman, 1988; Baum and Vail, 1988). In the outer shelf and upper slope 
environments the return to pelagic sedimentation signals the beginning of the formation of a 
condensed section fLoutit et al.. 1988).
In response to marine transgression a definite change in the palynoflora is found in 
offshore environments. Pasley and Hazel (1990) and Pasley etal. (1991) noted the dominance of 
marine organic matter in an upper Eocene transgressive systems tract (TST) at St. Stephens 
Quarry, Alabama and the late Cretaceous Mancos Shale-Tocito Sandstone interval at Bisti and 
Hogback Oil Fields of the San Juan Basin, New Mexico respectively. Much of the terrigenous 
component of the palynoflora is expected to be trapped in the estuarine and near-shore 
environments along with the majority of the sediments. In the offshore environments the marine 
component of the palynoflora is dominant both in frequency and diversity.
Two main factors are responsible for changes in palynofloral diversity with depth. The first 
is based on evolution and extinction of taxa. Studies of dinoflagellate evolutionary trends as 
indicated by the number of accepted species and generally accepted ranges by Bujak and 
Williams (1979) showed a marked increase in the number of dinoflagellate cyst taxa from the late 
Paleocene to the late Eocene epochs. The second factor is based on environmental conditions, 
in the watermass, depositional and post-depositional environments. For dinoflagellates and 
acritarchs optimal watermass conditions, such as nutrients, water clarity and salinity, should yield 
more diverse dinoflagellate cyst taxa than less than optimal conditions, where a single taxa may 
have dominance. Depositional conditions are especially influenced by the presence of oxygen in 
the bottom sediments and associated bioturbation. Post-depositional conditions involve the 
burial of the dinocyst once it has passed through the surficial zone of degradation. Once buried a 
general decrease in preservation is expected with an increase in depth due to the compaction, 
lithification effects and the thermal stress of diagenesis.
Terrigenous palynomorphs present in offshore sediments of the TST could be derived 
from erosion associated with the formation of the transgressive or ravinement surface or could 
represent suspended load that escaped from the estuarine and near-shore environments during 
periods of high fluvial discharge. In sediments directly associated with the formation of the 
transgressive or ravinement surface (shelf-sand ridges), the palynoflora may reflect the 
terrigenous nature of these sediments.
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Estimates of 5-10 meters of sediment redistributed into the lower shoreface and back 
barrier environments have been postulated by Kraft et al.. (1987) for the modern Delaware coast. 
This reworking of sediments should not have a significant effect on the recycling of recognizably 
older palynomorphs and the amount of recycled palynomorphs is expected to decrease in 
sediments of the 1ST due to the trapping of sediments in the estuarine and near-shore 
environments.
Highstand Systems Tract (HST)
As the rate of sea-level rise decelerates, sedimentation is once again able to overcome 
sea-level rise and the fluvial systems begin to prograde onto the shelf. The early part of the HST is 
dominantly aggradational with minor progradation, while the late HST is dominantly progradational 
with minor aggradation (Posamentier et al.. 1988a; 1988b). This results in an aggradational to 
progradational parasequence stacking pattern. In the outer continental shelf and upper 
continental slope environments the early part of the HST will be marked by continued condensed 
section deposition until the fluvial systems can prograde out to these more distal environments. 
The HST is topped by either a Type 1 or Type 2 sequence boundary associated with the next sea- 
level fall.
The response of the palynoflora at the onset of progradation will vary depending on 
proximity to the deltas. Locations distal to the delta will experience continued marine dominance 
in the palynoflora while those in a proximal position will see a change from marine dominated to a 
more mixed palynoflora. This change will continue with eventual dominance of terrigenous 
palynomorphs as progradation continues.
The response of the recycled element of the palynoflora is more difficult to predict. The 
frequency and diversity of recycled forms should increase with the influx of clastic sediments into 
the offshore depositional environments. The ability to recognize the recycled flora in HST 
sediments depends to a large degree on the source of the clastic sediments and the richness and 
diversity of the palynoflora they contain.
Location of Study Area and Sampled Inten/als
The Magnolia Petroleum Ragley Lumber #D1 well located in Allen Parish, Louisiana, (S29 
TSs R7w) completely penetrated the Wilcox Group of the Paleocene-Eocene epochs (Text- 
Figure 6). Over 6,000 feet of sediment were deposited at this location during the Sabinian Stage 
(Gregory and Hart, 1991a). Fifty samples taken from the well (Text-Figure 7) were palynologically 
investigated and were found to yield relatively well preserved and diverse floras (Gregory and Hart,
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Text-Rgure 6. Location map for the Ragley Lumber #D1 well (S29, TSS, R7W) Including 
portions of the Holly Springs and Rockdale deltaic complexes (stippled) and Sabine Uplift (dashed) 
(modified from Gregory and Hart, 1991 and Dingus and Galloway, 1990).
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Text-Figure 7. Lithostratigraphic column for the Ragley Lumber #D1 well showing the 
sample positions and formation boundaries based on lithostratigraphy (from Gregory 
and Hart, 1991a).
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MARINE DIVERSITY DISTRIBUTION
1
TERRIGENOUS DIVERSITY DISTRIBUTION 
MARINE-TERRESTRIAL FREQUENCY DISTRIBUTION
I
SOKAL DISTANCE COEFFICIENT ANALYSIS
I
PRINCIPAL COMPONENTS ANALYSIS (ALL DATA)
DISCRIMINANT FUNCTION ANALYSIS (ALL DATA)
I
MEAN PERCENT DISTRIBUTION (ALL DATA)
PRINCIPAL COMPONENTS ANALYSIS (TERRIGENOUS DATA)
DISCRIMINANT FUNCTION ANALYSIS (TERRIGENOUS DATA)
MEAN PERCENT DISTRIBUTION (TERIGENOUS DATA)
Table 2. Flow chart for statistical procedures employed on the data from the Ragley Lumber #D1 
well. Reviews of numerical and statistical procedures are contained in Appendix A.
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1991a; 1991b). Counts of 300 palynomorphs per sample were tabulated and used in the 
numerical and statistical analyses outlined in Table 2. Appendix A contains a detailed review of 
the processing techniques and statistical procedures. Data from the counts are presented in 
Appendix B. Sequence stratigraphie interpretations have been accomplished for this area using 
seismic sections and well log correlations.
Text-Figure 8 gives a dip oriented, well log cross section from the Placid Walker #1 (D1) in 
841 T8N R3E of Nebo-Hemphill Oilfield in LaSalle Parish to the Shell Luma-Daitonne #1 (D13) in 
SI 9 TSS R3W. Text-Figure 9 gives a strike oriented, well log cross section with sequence 
stratigraphie interpretations, from the Magnolia Ragley Lumber #01 (SI) in S29 TSS R7W to the 
Exxon Heinen #1 (S6) in S38 T6S R1W. The Shell Luma-Darbonne #1 is the second well from 
the right in Text-Figure 9. The well data for all wells used in Text-Figures 8 and 9 are contained in 
Appendix A. An interpretation of a north-south seismic line in close proximity to the Tesoro 
Walker #1 in S30 TSS R6W is shown in Text-Figure 10. Prominent reflectors include the top of 
the Wilcox Group, Big Shale Member of the Wilcox Group, top of the Midway Group and top of 
Cretaceous System.
Twenty-one side wall core samples from the lower Wilcox group below the Big Shale 
interval, from three wells from Nebo-Hemphill Field, LaSalle Parish, Louisiana were used in order 
to attempt long distance correlation of Sabinian rocks using palynomorphs. Twelve samples from 
the Kendrick #1 well located in S07 T7N R4E, 6 samples from the Ward #1 well located in S40 
T7N R3E and 3 samples from the Huffman-Bailey #2 well located in S25 T7N R3E (Text-Figure 11) 
were examined and the data presented in Appendix B.
In order to further understand changes in the palynoflora during marine transgressions 
the Wilcox data were supplemented by investigations of two additional sections with contrasting 
depositional styles. The first of these was the Upper Cretaceous Mancos Shale and Tocito 
Sandstone from the Bisti Oilfield in the San Juan Basin, important for marine deposition with a 
small amount of terrigenous input (Figure 12). These rocks are of Coniacian Age and were 
deposited in offshore marine environments on the shelf of the Cretaceous Western Interior 
Seaway (Molenaar, 1983; Bergsohn,1988; Nummedal et al.. 1989b). Sequence stratigraphie 
interpretations have been made based on outcrop studies and well log correlations by Nummedal 
et al.. (1988; 1989a; 1989b), Nummedal (1990) and summarized by Pasley sLaL(1991). in 
general the lower Mancos Shale represents deposition during a sea-level lowstand and is 
separated from the overlying Tocito Sandstone by a transgressive or ravinement surface. The 
Tocito Sandstone represents transgressive deposits in the form of shelf sand ridges. The upper 
Mancos Shale in this area represents transgressive deposits in an offshore position (Figure 13).
The second supplementary investigation involved moderately terrestrial input recognized 
in the outcrop section at St. Stephens Quarry, Washington County, Alabama (Figure 14). The
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Surface, TS-Iransgressive Surface.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
19
I
j  .'"3^
( S a i G R O U P
Text-Figure 8. Dip oriented, well log cross section from LaSalle Parish to Alien 
Pansh, Louisiana. Well names are given in Appendix B. MFS-Maximum Flooding 
Surface, TS-Transgressive Surface.
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Louisiana. Well names are given In Appendix B. MFS-MaxImum Flooding 
Surface, TS-Transgresslve Surface, SB-Sequence Boundary, LST-Lowstand 
Systenris Tract, TST-Transgresslve Systems Tract, HST-Highstand Systems Tract.
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Text-Figure 11. Location map for three wells in Nebo-Hemphill Field, LaSalle Parish, 
Louisiana including portions of the Holy Springs and Rockdale deltaic complexes 
(stippled) and Sabine Uplift (dashed)(modified from Dingus and Galloway, 1990).
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Text-Figure 13. Lithologie section and sequence stratigraphie interpretations 
for the Bisti Oil Field section (from Pasley et al., 1991 ).
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Text-Figure 14. Location map for the St. Stephens Quarry section, Washington 
County, Alabama (from Pasley and Hazel, 1990).
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Jackson and Vicksburg Groups of Eocene-Oligocene age represent sedimentation in an offshore 
marine environment laterally removed from major deltaic influences present in Louisiana and 
Texas (Rainwater, 1968; Murray, 1961; Glawe, 1969). Paleobathymetric studies indicate that 
paleoenvironments varied from inner to outer neritic in response to changes in sea-level (Hazel si 
a!.. 1980; Loutit et al.. 1983; Baum and Vail, 1988; Loutit et al.. 1988). Sequence stratigraphie 
interpretations of the section exposed at the quarry were done by Baum and Vail (1988) and 
Mancini and Tew (1988) with modifications by Pasley and Hazel (1990). The present study adopts 
a sequence stratigraphie interpretation of the section based on regional well log correlations by 
Dockery (1990) and interpretations by Mark Pasley, LSD (written communication, 1991) (Figure 
15).
RESULTS
Frequency and Diversity of Count Data 
The Ragley Lumber #D1 Well
The data from counts of 300 palynomorphs per sample obtained from 50 samples taken 
from the Ragley Lumber #D1 well are contained in Appendix B. Ten samples examined from 
below 15,000 feet did not yield sufficiently abundant and well preserved palynomorphs for counts 
or the application of numerical and statistical procedures (Text-Figure 7).
A plot of percent terrigenous palynomorphs versus subsurface depth is shown in Text- 
Figure 16. From this figure it is apparent that significant changes in the distribution of marine and 
terrestrial palynomorphs occur with depth. Terrigenous palynomorphs includes angiosperm 
pollen, gymnosperm pollen, monolete and trilete spores, fungal spores and freshwater algae. 
Marine palynomorphs consist of dinoflagellate cysts and acritarchs. Four samples out of fifty have 
less than fifty percent terrigenous palynomorphs. They occur at 10,633 feet, 11,254 feet, 
11,528 feet and 14,007 feet subsurface depth. Seven samples have between fifty and sixty five 
percent terrigenous palynomorphs. They occur at 10,524 feet, 10,721 feet, 10,757 feet, 11,602 
feet, 11,701 feet, 14,423 feet and 14,681 feet depth.
The percent distributions of the terrigenous component of the palynoflora based on the 
total count for the various groups of palynomorphs are shown in Text-Figure 17. The distribution 
of the various groups is not regular with depth. In most cases the peaks in abundances are due to 
a single species, in the normapolles pollen (Thomsonioollis magnificus (Pfiug in Thomson and 
Pfiug 1953) Kmtzsch 1960), or two species in the angiosperm pollen (Triporopollenites sp. 1 and 
Triporopollenites spp.i and gymnosperm pollen (Taxodium s p p . and Bisaccate spp.). The peaks
26
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Text-Figure 15. Lithostratigraphic section and sequence stratigrapfiic interpretation 
for the St. Stephens Quarry section (modified from Pasley and Hazel, 1990).
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Text-Figure 16. Plot of percent terrigenous palynomorphs versus depth 
(from Gregory and Hart, 1991a).
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Text-Figure 17. Percent distributions versus depth for the terrigenous paiynomorph groups 
deiiniated in this study. Other paiynomorph category inciudes Pediastmm. Ovoidltes. 
Schizosporis. Tetraporina. and Sigmopollis. The dashed tine in each plot refers to the mean 
diversity for each group. Mean percent for the groups is as follows: angiosperms 23.8 percent 
per sample, normapolles 9.5 percent per sample, gymnosperms 16.4 percent per sample, 
monolete and trilete spores 25.7 percent per sample, fungal spores 1.13 percent per sample and 
other palynomorphs 3.3 percent per sample. The dotted line represents the data from counts 
and the solid line represents a 3 point moving average of the data.
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in spore abundance are due to several species but usually Cicatricosisoorites doroqensis Potonié 
and Gelletich 1933 and Deltoidosoora spp. dominate.
Angiosperm pollen distribution shows a decreasing trend from the bottom of the section 
to 13,000 feet where percentages increase to a maximum at 12,139 feet then decrease to the top 
of the section (Text-Figure 17). Normapolles pollen distribution increases from the bottom of the 
section to a local maximum at 12,687 feet. Percentages then decrease to a minimum at 11,528 
feet, increase to a maximum at 11,088 feet and decrease to the top of the section. From Text- 
Figure 17 two main cycles are present with two smaller cycles in the upper main cycle. 
Gymnosperm pollen distribution shows 3 cycles with maxima at 14,251 feet, 12,056 feet and 
10,757 feet. Minima occur at 14,747 feet, 12,681 feet and 10,685 feet. Monolete and trilete 
spore distribution shows 2 cycles with maxima at 13,020 feet and 10,832 feet. Fungai spores 
manintain low percentages and never constitute more than 5 % of the palynoflora. Relatively high 
fungal spore percentages occur at 14,500 feet, 14,250 feet, 13,382 feet, 12,600 feet, 12,100 
feet and 11,100 feet. Other palynomorphs, including Pediastrum spp., display low percentages 
from the bottom of the section to 13,382 feet where the percentage increases to a maximum at 
13,252 feet. The distribution maintains a relatively constant 5-8 % from 13,252 feet to 11,254 
feet where it decreases to the top of the section.
Based on changes in percentages of angiosperm pollen, normapolles pollen, 
gymnosperm pollen and spores, breaks in the section are recognized. The first occurs around 
11,000 feet, where angiosperm and normapolles pollen percentages decrease and gymnosperm 
pollen and spore percentages increase. The second major break occurs around 13,250 feet 
where angiosperm and normapolles pollen increase and gymnosperm pollen and spore 
percentages decrease. Due to the offshore nature of the studied section it is not clear at this time 
whether these breaks reflect floristic changes or are due to changes in the paiynomorph source.
Dinoflagellate cyst and acritarch diversity was computed for each sample, totaled and 
plotted against sample depth (Text-Figure 18). Diversity is expressed as the number of taxa per 
sample. The mean diversity for the section is 11.7 taxa per sample. Maximum diversity in a single 
sample was 25 taxa, while minimum diversity was 7 taxa per sample. In general the diversity shows 
an increase from bottom to top of the section. There is a noticeable decrease in preservation with 
an increase in depth. This tends to cause a decrease in diversity related to an increase in 
uncertain species identifications and the subsequent ability to make a generic assignment only. A 
possible contributing factor is the evolutionary trend previously discussed. Five intervals of high 
diversity (defined as > 20 taxa) are evident from Text-Figure 18. The three uppermost intervals 
(10,524-10,633 feet; 10,704-10,757 feet; 10,890 feet depth) correspond to a generally 
increasing diversity trend in the upper 500 feet of section. It is possible that the recognition of 
three zones in the upper 500 feet of section is due to more detailed sampling In an effort to
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Text-Figure 18. Plot of marine diversity versus depth 
(from Gregory and Hart, 1991a).
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precisely identify the Sabinian-Ciaibornian Stage boundary. The lower two zones occur at 
11,154-11,254 feet and 12,784 feet depth, in addition two zones of moderately high diversity 
(19 taxa per sample) occur at 11,524-11,602 feet and 13,020 feet depth.
Total diversity for the terrigenous component of the palynoflora is shown in Table 3 along 
with the diversity data for the component groups of terrigenous palynomorphs. included in the 
table are the diversity values for the marine palynomorphs from Gregory and Hart (1991a). Total 
terrigenous paiynomorph diversity for each sample was calculated and plotted against depth 
(Text-Figure 19). Average diversity was 45.8 taxa per sample and is represented by a dotted line. 
Maximum diversity in a single sample was 64 taxa, while minimum diversity was 23 taxa. High 
diversity, defined as greater than 55 taxa per sample occured in 8 samples: 10,890 feet, 11,154 
feet, 12,139 feet, 12,292 feet, 12,348 feet, 12,784 feet, 12,958 feet and 14,792 feet. In 
general terrigenous diversity is cyclic with diversity decreasing from the bottom of the section to 
14,007 feet, where it begins increasing to a maximum at 12,958 feet. The interval from 14,007 
feet to 12,687 feet displays wide swings in terrigenous diversity reaching a local minimum at 
12,855 feet. Diversity increases from 12,541 feet to 12,292 feet where it begins a slow drop to 
reach a local minimum at 11,701 feet. The interval from 11,701 feet to 10,890 feet displays wide 
swings in diversity before beginning a decrease to the top of the section.
The paiynomorph groups responsible for the fluctuations in total terrigenous diversity are 
seen in Text-Figure 20, where the diversity for the various taxonomic groups of terrigenous 
palynomorphs are plotted against depth. The dotted line in each plot is mean species diversity for 
the particular group.
Data for the recycled element of the palynoflora found in the Ragley Lumber #D1 well are 
presented in Appendix B. The systematic palynoiogy for the marine and terrigenous recycled 
palynoflora are given in Appendix C. Figure 21 shows the plot of the total number of recycled 
palynomorphs against depth for the Ragley Lumber #D1 well as well as plots of the components 
of the recycled palynoflora. Nine samples are present with 7 or more recycled palynomorphs 
(10,721 feet, 10,935 feet, 11,154 feet, 12,958 feet, 13,382 feet, 14,251 feet, 14,359 feet, 
14,445 feet, and 14,747 feet). The recycled pollen group consists of triprojectate pollen that is 
known from rocks that range from Campanian Age to Maastrichtian Age, while the recycled spores 
range mostly from Aptian Age to Cenomanian Age. The recycled dinoflagellate cysts display more 
variable ranges and are found in rocks of Aptian Age to Maastrichtian Age.
Figure 22 shows the plot of recycled diversity against depth as well as the component 
diversities of the paiynomorph groups. The samples with high numbers of recycled 
palynomorphs also have high diversities of recycled palynomorphs.
A comparison of the percent terrigenous palynomorphs, marine diversity, total number 
recycled, recycled diversity and systems tract interpretation is presented in Table 4. It is evident
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SPECIES GENERA AVERAGE
Total 183 133 57.5
Angiosperms 49 36 18.4
Normapolles 10 8 2.5
Gymnosperms 11 9 4.6
Monolete Spores 7 5 1.8
Trilete Spores 23 17 11.5
Fungal Spores 23 15 4.4
Other Palynomorphs 6 5 2.6
Dinoflagellate Cysts 46 31 10.1
Acritarchs 8 7 1.6
Table 3. Species diversity and average species diversity for the terrigenous and marine groups 
encountered in the Ragley Lumber #D1 well. Data is from Gregory and Hart (1991 a;1991b).
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Text-Figure 19. Plot of terrigenous diversity versus depth. The dashed line 
represents a mean diversity of 45.2 taxa per sample. The dotted line represents 
the diversity data from counts and scans, and the solid line represents a 3 point 
moving average of the data (from Gregory and Hart, 1991b).
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Depth/ Percent Marine Total Recycled Systems
Feet Terrigenous Diversity Recycled Diversity Tract
10524 60.7 20 1 1 HST-PRO
10633 39.7 25 5 5 HST-PRO
10685 70.0 17 6 6 HST-PRO
10704 64.0 24 5 4 HST-PRO
10721 70.7 25 8 6 HST-PRO
10757 62.3 20 5 3 HST-PRO
10809 66.3 15 5 3 HST-PRO
10832 89.3 17 6 4 CI-RET
10868 84.3 17 2 2 GI-PRO
10890 87.0 20 5 4 GI-PRO
10914 79.0 11 0 0 LST-PRO
10935 87.3 15 19 14 LST-PRO
11083 94.0 7 1 1 LST-RET
11099 94.7 9 4 3 LST-RET
11154 85.0 23 10 8 LST-PRO
11254 46.0 25 3 2 HST-RET
11340 98.0 12 1 1 HST-PRO
11412 98.0 10 2 2 HST-PRO
11528 46.7 19 4 4 HST-RET
11602 64.3 19 6 6 HST-RET
11701 59.3 17 2 2 HST-RET
11835 78.7 13 3 3 HST-RET
11928 66.0 17 6 6 HST-RET
12056 92.3 9 3 1 HST-PRO
12139 94.0 12 0 0 HST-PRO
12255 93.3 14 2 2 HST-PRO
12292 95.3 8 3 3 HST-PRO
12348 89.7 15 3 3 TST-RET
12472 72.3 16 2 2 TST-RET
12541 92.7 9 2 2 TST-PRO
12687 88.0 17 2 1 LST-PRO
12784 80.3 23 2 2 LST-PRO
12855 96.0 13 3 3 LST-PRO
12958 93.0 14 7 5 LST-PRO
13020 82.3 19 4 4 LST-PRO
13255 96.0 11 5 4 HST-PRO
13319 90.7 11 4 4 HST-PRO
13382 93.7 10 7 7 HST-PRO
14007 48.0 16 1 1 LST-LGI
14063 97.7 6 4 3 LST-PRO
14251 96.7 10 20 10 LST-PRO
14359 76.7 12 8 6 LST-PRO
14423 64.7 14 4 3 LST-LGI
14445 92.3 11 9 5 LST-PRO
14526 93.7 13 4 3 LST-PRO
14544 87.0 7 5 5 LST-PRO
14681 60.0 13 3 2 LST-LGI
14747 72.7 15 8 6 LST-PRO
14792 93.0 9 6 6 SB-LST
14914 73.7 13 3 2 HST-PRO
Table 4. Sequence stratigraphie interpretations for the samples from the Ragley Lumber #D1 
well, included are values for percent terrigenous palynomorphs, marine diversity, total number of 
recycled palynomorphs, and recycled diversity.
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from these comparisons that although there are recycled palynomorphs in most samples there Is a 
correspondence between samples with high levels of recycled palynomorphs and terrigenous 
dominance. There is also a correspondence between systems tract assignment and amount and 
diversity of recycled palynomorphs. Seven samples out of nine with greater than 7 recycled 
palynomorphs are interpreted to have been deposited in the LS I, while the other two samples 
were deposited during the HST.
The sample interval from 14,747 feet to 14,007 feet has been assigned to the LST and is 
interpreted to represent the lowstand wedge. Individual parasequences within the lowstand 
wedge deposits are topped by flooding surfaces resulting in condensed intervals, here refered to 
as local condensed intervals (LCI). Samples from these LST-LCI inten/als (14,681 feet, 14,423 
feet and 14,007 feet) have relatively diverse, marine dominated or strong marine influenced 
palynofloras and few recycled palynomorphs. Samples from the intervals 14,544 feet to 14,445 
feet and 14,359 feet to 14,063 feet have progradational electric log stacking patterns (LST-PRO), 
are characterized by terrigenous dominance, low to moderate marine diversity and moderate to 
high numbers of recycled palynomorphs.
Above the sample gap (14,007 feet to 13,382 feet) the samples from 13,382 feet to 
12,687 feet have been assigned to the HST-PRO and LST-PRO. These samples are 
characterized by progradational electric log stacking patterns, terrigenous dominance and 
moderate numbers of recycled palynomorphs, however the samples all exhibit moderate to high 
marine diversity.
Samples from 12,541 feet, 12,472 feet and 12,348 feet represent the only TST 
sediments sampled from the Ragley Lumber #D1 well. These three samples are characterized by 
progradational to retrogradational electric log stacking patterns, terrigenous dominance, low 
numbers of recycled palynomorphs and low to moderate marine diversity.
The sample interval from 12,292 feet to 11,254 feet has been assigned to the HST and is 
characterized by two eiectric log stacking patterns, progradational and retrogradational. Sample 
intervals 12,292 feet to 12,056 feet and 11,412 feet to 11,340 feet are characterized by a 
progradational electric log stacking pattern (HST-PRO), terrigenous dominance, low to moderate 
marine diversity and iow recycling amounts. Sample interval 11,928 feet to 11,528 feet and 
samplel 1,254 feet are characterized by a retrogradational electric log stacking pattern (HST-RET), 
marine dominance to strong marine influence, moderate to high marine diversity and low to 
moderate recycling amounts.
The sample interval from 11,154 feet to 11,083 feet has been assigned to the LST and is 
characterized by two electric log stacking patterns. Sample 11,154 feet is from an interval that has 
a progradational stacking pattem (LST-PRO), high marine diversity and a high number of recycied 
palynomorphs. Samples 11,099 feet and 11,083 feet are from an interval that has a
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retrogradational stacking pattern (LST-RET), iow marine diversity and low numbers of recycled 
palynomorphs.
The sample interval from 10,935 feet to 10,832 feet has been assigned to a relatively 
condensed sequence interpreted to correspond to the Queen City Formation whose thickness 
approaches 700 feet in Texas (Lawless, pers. commun., 1991). The interval from 10,935 feet to 
10,832 feet is characterized by a progradational to retrogradational stacking pattern, terrigenous 
dominance, moderate to high marine diversity and low to high numbers of recycied 
palynomorphs.
The sample interval from 10,809 feet to 10,524 feet has been assigned to the HST of the 
next sequence. The interval is characterized by a progradational stacking pattern, marine 
dominance to moderate marine influence, high marine diversity and moderate amounts of 
recycled palynomorphs.
Nebo-Hemphill Wells
Paiynomorph frequency for the groups previously employed for the Ragley Lumber #D1 
well was calculated and plotted against depth for the 3 wells from Nebo-Hemphill Oilfield. The data 
for the wells are presented in Appendix B. Text-Figure 23 shows the results for the Kendrick #1 
well. Three of the samples from the Kendrick #1 well were barren of palynomorphs and not used 
in the study (3,909 feet, 4,041 feet, and 5,149 feet). Text-Figure 24 shows the results for the 
Ward #1 well and Text-Figure 25 shows the results for the Huffman-Baiiey #2 well. Due to the 
variable nature of the paiynomorph content of these samples quantitative statistical analysis did 
not proceed beyond frequency plots. However, the samples did yield common well preserved 
miospores with known, restricted temporal distributions.
Bisti Oil Field
Marine to terrigenous paiynomorph ratios were calculated from counts of 100 
palynomorphs and plotted against stratigraphie position for fifteen samples from the Bisti Oil Field, 
New Mexico (Text-Figure 26). It is evident that the Mancos Shale below the Tocito Sandstone is 
dominated by terrigenous palynomorphs (mean = 66.4 %) as are the samples from the mudstone 
interbeds within the Tocito Sandstone (mean = 67.2 %). The composition of the palynoflora in 
the Mancos Shale below the Tocito Sandstone and the mudstone interbeds within the Tocito 
Sandstone is not the same, however. The samples from the Mancos Shale below the Tocito 
Sandstone contain a more diverse and well preserved terrigenous palynoflora than do the 
samples from the mudstone interbeds within the Tocito Sandstone. The sampies from the
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mudstone interbeds within the Tocito Sandstone have higher percentages of fungal spores and 
small angiosperm pollen grains. The larger angiosperm pollen grains are poorly preserved as is 
the marine component of the palynoflora from the mudstone interbeds within the Tocito 
Sandstone. The Mancos Shale above the Tocito Sandstone is clearly dominated by marine 
palynomorphs with a mean percent terrigenous palynomorphs equal to 38.8. In addition the 5 
samples from the Mancos Shale above the Tocito Sandstone contain abundant microforam 
linings. Due to generally poor presen/ation recycled palynomorphs could not be clearly identified 
in the samples from the Bisti Oil Field.
St. Stephens Quarry
Marine to terrigenous paiynomorph ratios were calculated from counts of 100 
palynomorphs and plotted against stratigraphie position for twenty-five samples from St. 
Stephens Quarry, Alabama (Text-Figure 27). The samples from the Pachuta Marl, Shubuta Clay, 
Red Bluff Clay/Bumpnose Limestone and Mint Springs Marl intervals are characterized by a 
relatively diverse, well presen/ed marine dominanted paiynomorph asemblage (mean % 
terrigenous palynomorphs = 34.1). The Red Bluff Clay above the Red Bluff Clay/Bumpnose 
Limestone inten/al is characterized by a diverse, well preserved terrigenous dominated 
palynoflora with a mean equal to 83.7 %.
Three recycled specimens were found in the samples from St. Stephens Quarry. Two 
recycled spores of the Cretaceous Period (Appendicisporites spp.) and Paleogene Age 
(Microreticulatisporites spp.) were found in sample 16 (8.5 meters) and a triprojectate pollen grain 
of the late Cretaceous Period (Aquilapollenites dentatus Rouse 1957) was found in sample 2 
(3.15 meters).
Multivariate Analysis 
Ragley Lumber #D1
A review of the statistical procedures (Sokal distance coefficient analysis, principal 
components analysis and discriminant function analysis) is presented in Appendix A . The results 
of the Sokal distance coefficient analysis are displayed in graphic form in Text-Figure 28. Three 
groups of samples with similar diversities are evident: Group 1 consists of samples 7 -14  (depth
10,809 feet to 11,099 feet); Group 2 consists of samples 1 7 -2 3  (depth 11,340 feet to 11,928 
feet) and Group 3 consists of samples 25 - 47 (depth 12,139 feet to 14,681 feet). Samples 1 - 6, 
15 -1 6 ,2 4  and 48 - 50 are not similar to any other samples and may represent stratigraphie breaks. 
The results of this analysis provide a diversity based method of sample grouping.
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position for the St. Stephens Quarry samples.
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In order to correctly determine the number of components to retain in a principal 
components analysis (PCA) it is useful to examine a skree plot. The skree plot of component 
eigenvalues indicated that 5 components should be retained and that these five components 
explained 89 percent of the original sample variance (Text-Figure 29). Once the desired number 
of components was selected the most useful output from the PGA is the table of rotated 
component scores shown in Table 5. From this table it is evident that five groups of samples are 
present based on their paiynoflora. In addition some samples (sample number 42, 43,48 and 50) 
display affinities for more than one component, suggesting that more complex interactions may 
be present. A component score of 0.4000 was used as a cutoff for significant contribution of a 
component to a sample. In general the results of PGA provide similar information when compared 
with the results of the Sokal distance coefficient analysis.
The sampies were assigned a numeric value, based on the five PGA groupings, which 
were used as a categorical variable in the discriminant function analysis (DFA). The generalized 
squared distances for the different groups of samples are shown in Table 6. This measurement 
gives an indication of which groups are the most similar and different. In addition, for the 
discriminant function analysis to be successful, the within-group distance should be much less 
than the between-group distance. From the distances between group centroids it is evident that 
Groups 1 and 2 and Groups 4 and 5 are the most different, while Groups 1 and 3 and Groups 3 
and 4 are most similar. Also evident is that the within-group distance is an order of magnitude less 
than the between-group distance. The end result of a DFA is the classification of ail samples into 
groups. The probability of membership of a sample to a particular group is presented in Table 7. 
According to these probabilités, the samples are classified by the computer into the group with 
the highest probability of membership. From the probabiiities it is clear that no samples were 
misclassified, furthermore, there appear to be stratigraphie relationships between the five groups 
with respect to their distributions.
After investigating the dataset utilizing all paiynomorph types, the marine component of 
the data was removed and the terrigenous component analysed using PGA and DFA. This was 
done in order to examine the influence of the terrigenous component on palynofacies 
determination. A skree plot was used to correctly determine the number of components to retain 
in a principal components analysis (PGA). The skree plot of component eigenvalues indicates 
that 4 components should be retained and that these four components explain 88 percent of the 
original sample variance (Text-Figure 30). From the table of rotated component scores it is 
evident that four groups of samples are present based on the terrigenous palynofloras they 
contain (Table 8). In addition some samples display affinities for more than one component, 
suggesting that more complex interactions may be present. A component score of 0.4000 was 
again used as a cutoff for significant contribution of a component to a sample.
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LU
I
Z
LU
g
LU
25 . 
20 . 
15- 
10 -  
5 -
0 5 10 15 20 25 30 
COMPONENT
35 40 45 50
1 2 3 4 5 6 7
EIGENVALUE 28.74 6.53 4.34 2.71 2.11 0.87 0.74
DIFFERENCE 22.21 2.19 1.63 0.60 1.24 0.13 0.09
PROPORTION 0.57 0.13 0.10 0.05 0.04 0.02 0.01
CUMULATIVE 0.57 0.70 0.80 0.85 0.89 0.91 0.92
8 9 10 11 12 13 14
EIGENVALUE 0.65 0.56 0.43 0.29 0.27 0.21 0.19
DIFFERENCE 0.09 0.13 0.14 0.02 0.05 0.02 0.02
PROPORTION 0.01 0.01 0.01 0.01 0.01 0.00 0.00
CUMULATIVE 0.93 0.94 0.95 0.96 0.97 0.97 0.97
Text-Figure 29. Skree plot of eigenvalues by factors. Included 
are the eigenvalues, differences, proportions and cumulative 
proportions for the first 14 factors (from Gregory and Hart, 1991 a).
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Sample Depth Component 1 Component 2 Component 3 Component 4 Component 5
V19
V21
V39
V23
V6
V20
VI 
V47 
V4 
V29 
V2 
V16 
V22 
V3 
V5 
V7 
V I3 
V17 
V33 
V14 
V31 
V I8 
V36 
V32 
V37 
V34 
V I2 
V45 
V44 
V49 
V41 
V46 
V38 
V50 
V40 
V48 
V42 
V43 
V25 
V28 
V24 
V27 
V15 
V30 
V26 
V8 
V35
V II 
V10 
V9
11528
11835
14007
11928
10757
11602
10524
14681
10704
12472
10633
11524
11835
10685
10721
10809
11083
11340
12855
11099
12687
11412
13255
12784
13319
12958
10935
14526
14445
14792
14251
14544
13382
14914
14063
13255
14359
14423
12139
12348
12056
12292
11154
12541
12255
10832
13020
10914
10890
10868
0.9357
0.9246
0.9041
0.8508
0.8356
0.7995
0.7921
0.7677
0.7638
0.7591
0.7581
0.7207
0.7178
0.7104
0.6381
0.5337
0.1829
0.1364
0.1151
0.1523
0.2509
0.1359
0.0356
0.3741
0.1901
0.0975
0.1861
0.1177
0.0097
0.2014
-0.0031
0.3667
0.0376
0.5833
0.0997
0.6495
0.6309
0.5461
0.2076
0.3095
0.2207
0.1981
0.2504
0.2955
0.2247
0.2297
0.2287
0.3758
0.2358
0.3007
0.0463
0.1291
0.0078
0.2945
0.1074
0.1735
0.3485
-0.0807
0.3306
0.4329
0.0081
0.1388
0.2191
0.4743
0.0759
•0.0749
0.9153
0.9091
0.8594
0.8287
0.7949
0.7817
0.7361
0.6882
0.6869
0.6621
0.5672
0.2497
0.0875
0.2889
0.1801
0.3073
0.2595
0.2242
0.4402
0.1228
0.2673
0.1721
0.2705
0.2651
0.1524
0.5083
0.4986
0.4643
0.6106
0.4589
0.5234
0.4535
0.4089
0.3668
0.1623 -0.0161
0.1818 0.1378
0.3284 -0.0853
0.1761 0.3572
0.2709 0.1029
0.1142 0.4539
0.0991 0.1006
0.5781 0.0839
0.1045 0.1966
0.2103 0.3106
-0.0316 0.1548
-0.1501 0.3234
0.2571 0.4981
-0.0861 0.2969
0.2531 0.2128
0.4533 0.3943
0.0611 0.2705
0.0766 0.2738
0.3783 0.0871
0.1352 0.3973
0.2977 0.1203
0.0678 0.4171
0.4527 0.1309
0.4322 0.3265
0.5093 0.1061
0.5136 0.2941
0.3693 0.3297
0.8761 0.2624
0.8256 0.3536
0.8086 0.0428
0.7863 0.4663
0.7805 0.0251
0.7794 0.4067
0.7289 -0.0506
0.7009 0.3716
0.6955 0.0392
0.6791 0.0243
0.6756 0.0944
0.1671
0.1762
0.4727
0.2271
0.1762
0.2821
0.1993
0.2186
0.2878
0.2761
0.2045
0.2079
0.8524
0.7683
0.7534
0.7213
0.6936
0.6753
0.6679
0.1184
0.0333
-0.0562
0.0077
0.2308
0.1384
0.2751
0.1024
0.4306
0.1106
0.3096
0.0686
0.1296
0.2228
0.5717
0.3689
0.0851
0.2345
0.2014
0.1394
0.3773
0.3243
0.1471
-0.0489
0.2852
0.2996
0.2536
0.1549
0.2973
0.0479
0.1741
0.2672
0.2542
-0.4731
0.1341
-0.0523
0.0838
0.1496
0.1945
0.1532
0.1914
0.0366
0.2671
0.0378
0.1476
0.1658 0.7531
-0.0384 0.7281
0.1596 0.6961
0.4225 0.6951
0.4442 0.6949
Table 5. Rotated factor loadings for the first five factors. Sample depths are 
included and the groups of samples corresponding to the factors outlined 
(from Gregory and Hart, 1991a).
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GENERALIZED SQUARED DISTANCE TO GROUP
GROUP 1 2 3 4 5
1 2.15762 54.31503 28.50479 33.02521 30.74555
2 53.44440 3.02825 35.84059 48.69034 43.27661
3 27.44353 35.64997 3.21887 28.81042 38.37868
4 31.25059 47.78637 28.09071 3.93222 50.33436
5 28.29800 41.69969 36.99239 49.66141 4.60517
Table 6. Generalized squared distances between groups defined using ali data in ttie PGA and 
strengthened in the DFA (from Gregory and Hart, 1991a).
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POSTERIOR PROBABILITY OF MEMBERSHIP IN GROUP
DEPTH FROM INTO 1 2 3 4 5
10524 1 1 0.9998 0.0000 0.0001 0.0000 0.0001
10633 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
10685 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
10704 1 1 0.9912 0.0000 0.0000 0.0000 0.0088
10721 1 1 0.8267 0.0000 0.0000 0.0000 0.1733
10757 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
10809 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
10832 5 5 0.0000 0.0000 0.0000 0.0000 1.0000
10868 5 5 0.0067 0.0000 0.0000 0.0000 0.9933
10890 5 5 0.0000 0.0000 0.0000 0.0000 1.0000
10914 5 5 0.0009 0.0000 0.0001 0.0000 0.9990
10935 2 2 0.0000 0.9975 0.0000 0.0000 0.0025
11083 2 2 0.0000 1.0000 0.0000 0.0000 0.0000
11099 2 2 0.0000 1.0000 0.0000 0.0000 0.0000
11154 4 4 0.0062 0.0593 0.0007 0.9338 0.0000
11254 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
11340 2 2 0.0000 1.0000 0.0000 0.0000 0.0000
11412 2 2 0.0000 1.0000 0.0000 0.0000 0.0000
11528 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
11602 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
11701 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
11835 1 1 0.9999 0.0000 0.0000 0.0000 0.0001
11928 1 1 0.9999 0.0000 0.0000 0.0000 0.0001
12056 4 4 0.0000 0.0000 0.0002 0.9998 0.0000
12139 4 4 0.0000 0.0000 0.0000 1.0000 0.0000
12255 4 4 0.0000 0.0000 0.0000 1.0000 0.0000
12292 4 4 0.0000 0.0000 0.0000 1.0000 0.0000
12348 4 4 0.0000 0.0000 0.0000 1.0000 0.0000
12472 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
12541 4 4 0.0000 0.0000 0.0000 1.0000 0.0000
12687 2 2 0.0000 1.0000 0.0000 0.0000 0.0000
12784 2 2 0.0000 0.9994 0.0004 0.0002 0.0000
12855 2 2 0.0000 1.0000 0.0000 0.0000 0.0000
12958 2 2 0.0000 0.9994 0.0006 0.0000 0.0000
13020 5 5 0.0000 0.0000 0.0000 0.0000 1.0000
13255 2 2 0.0000 0.9999 0.0000 0.0001 0.0000
13319 2 2 0.0000 0.9975 0.0000 0.0025 0.0000
13382 3 3 0.0000 0.0000 0.9994 0.0000 0.0006
14007 1 1 1.0000 0.0000 0.0000 0.0000 0.0000
14063 3 3 0.0000 0.0000 0.9998 0.0000 0.0002
14251 3 3 0.0000 0.0000 0.9973 0.0027 0.0000
14359 3 3 0.0020 0.0000 0.9980 0.0000 0.0000
14423 3 3 0.0101 0.0000 0.9899 0.0000 0.0000
14445 3 3 0.0000 0.0000 1.0000 0.0000 0.0000
14526 3 3 0.0000 0.0000 1.0000 0.0000 0.0000
14544 3 3 0.0001 0.0000 0.9995 0.0000 0.0004
14681 1 1 0.9996 0.0000 0.0004 0.0000 0.0000
14747 3 3 0.0005 0.0000 0.9995 0.0000 0.0000
14792 3 3 0.0000 0.0000 1.0000 0.0000 0.0000
14914 3 3 0.0272 0.0000 0.9727 0.0001 0.0000
Misclassified Observation
Table 7. Probabilities of group membership derived from the DFA on the complete data set from 
the Ragley Lumber #D1 well (from Gregory and Hart, 1991a).
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10 15 20 25 30 35 40
Factor
45 50
Eigenvalue
Difference
Proportion
Cumulative
1
33.3336
27.8654
0.6667
0.6667
2
5.4682
2.4843
0.1094
0.7761
3
2.9839
0.5548
0.0597
0.8358
4
2.4290
1.2929
0.0486
0.8844
5
1.1361
0.0519
0.0227
0.9071
6
1.0841
0.3568
0.0217
0.9288
Text-Figure 30. Skree plot of eigenvalues by factors for the terrigenous 
data set. Included are the eigenvalues, differences, proportions and 
cumulative proportions for the first 6 factors (from Gregory and Hart, 1991b).
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Depth Factor 1 Factor 2 Factor 3 Factor 4
14,747 0.8944 0.2425 0.1656 0.0671
14,526 0.8866 0.2089 0.2252 0.1549
14,792 0.8818 0.1457 0.1792 0.1625
14,914 0.8798 0.1331 0.2696 0.1037
14,681 0.8679 0.2267 0.0017 0.2952
14,423 0.8590 0.2476 0.2608 0.2816
14,359 0.8415 0.2108 0.3095 0.2982
14,544 0.8299 0.1202 0.2608 0.3874
14,445 0.8234 0.1919 0.0896 0.2331
13,319 0.8137 0.2690 0.2277 0.2519
13,382 0.7975 0.2073 0.2957 0.2954
14,063 0.7923 0.3163 0.1706 0.1156
14,007 0.7522 0.3474 0.3471 0.2215
10,809 0.5949 0.3628 0.0238 0.4363
12,139 0.2672 0.8516 0.1388 0.2494
11,602 0.2368 0.8443 0.2206 0.3346
11,928 0.2674 0.8240 0.4021 0.2318
12,348 0.3266 0.8029 0.1121 0.2827
11,254 0.0559 0.8008 0.3127 0.1719
12,292 0.3399 0.7950 0.3477 0.1488
12,541 0.3946 0.7726 0.3183 0.1775
11,835 0.3478 0.7684 0.1797 0.3221
11,701 0.2812 0.7587 0.2337 0.4224
12,255 0.2887 0.7439 0.4785 0.2411
11,154 0.2652 0.6875 0.4701 0.2718
12,056 0.5200 0.6602 0.0938 0.2072
10,685 0.0081 0.6413 0.4444 0.4570
12,472 0.2880 0.6358 0.5801 0.3090
11,083 0.1469 0.4414 0.8498 0.1931
11,340 0.1541 0.3894 0.8243 0.3272
12,855 0.4417 0.2302 0.7777 0.2865
11,099 0.2175 0.4872 0.7681 0.2176
12,687 0.3385 0.2385 0.7450 0.4729
13,255 0.5382 0.1670 0.7036 0.2645
11,412 0.1499 0.5152 0.6859 0.3932
12,784 0.5147 0.4774 0.6680 0.3924
13,319 0.5377 0.1635 0.6331 0.3924
12,958 0.5662 0.2813 0.6277 0.3226
10,832 0.2734 0.2247 0.3734 0.8086
13,020 0.3364 0.0438 0.4646 0.7956
10,914 0.3021 0.2784 0.4038 0.7643
10,721 0.3610 0.3600 0.0548 0.7541
10,868 0.3118 0.4844 0.2831 0.7301
11,528 0.2781 0.4966 0.2536 0.7153
10,890 0.2704 0.4639 0.3122 0.7084
10,704 0.1896 0.5147 0.3853 0.6924
10,633 0.1370 0.5968 0.1054 0.6175
10,524 0.2240 0.4522 0.4791 0.5802
10,757 0.4142 0.3875 0.1940 0.5731
10,935 0.4428 0.3312 0.5012 0.5604
Rotated factor loadings for the first 4 factors based
on the terrigenous component of the data set. Sample depths 
are included and the 4 groups of samples outlined (from Gregory 
and Hart, 1991b).
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A numeric value was assigned based on the four groups which was used as a categorical 
variable in the discriminant function analysis (DFA). The end result of a DFA is the classification of 
all samples into groups. The probability of membership of a sample to a particular group is 
presented in Table 9. The samples are classified by the computer into the group with the highest 
probability of membership. From the probabilities it is clear that no samples were misclassified, 
although the sample from 10,809 feet displays strong affinities for group 4. From the distribution 
of the groups with depth there appear to be stratigraphie relationships between the four groups 
with respect to their distributions.
Due to the general dissimilarity of the samples from the Ragley Lumber #D1 well and the 
three wells from the Nebo-Hemphill Oilfield statistical procedures were not employed to compare 
the two sample groups. In addition the Nebo-Hemphill samples had a variable palynomorph 
distribution with some samples containing less than 100 forms while others contained 1000+ 
palynomorphs.
Anaiysis of Mean Percent Distributions 
The Ragley Lumber #D1 Well
The five groups of samples defined based on their total palynofloras are interpreted to 
constitute palynofacies. Text-Figure 31 shows the mean percent distributions of the 16 taxa used 
to discriminate the five palynofacies (groups).
Palynofacies 1 contains 17 samples (Table 5) and has the greatest percent of marine 
palynomorphs (Cleistosphaeridium-Operculodinium spp., 18.8 % and Leiosphaeridia spp., 5.9 
%). Moderate amounts of Triporopollenites sp. 1, Thomosonipollis maanifica (Pfiug in Thomson 
and Pflug1953) Krutzsch 1960, Bisaccate spp.. Taxodium soo.. Laevioatosporites s o d ., and 
Cicatricosisporites dorooensis Potonié and Geiletich 1933 are aiso present in this facies. The 
distribution of this palynofacies with depth (Table 5) shows two main groups of sampies (10,524-
10,809 ft and 11,528-11,928 feet). There are also 4 single sample occurrences (11,254 feet, 
12,472 feet, 14,007 feet, and 14,681 feet).
Palynofacies 2 contains 11 samples and is dominated bv Thomsonipollis maanifica (Pfiug 
in Thomson and Pfiug 1953) Kmtzsch 1960 (19.3%). Moderate percentages of Triporopollenites 
sp. 1, Taxodium spp., Cicatricosisporites dorooensis Potonié and Geiletich 1933, Deltoidosoora 
spp., Laevioatosporites spp. are also present in this facies. Marine palynomorphs in the anaiysis 
account for 3.5 % of the original assemblage. The distribution of this palynofacies with depth 
shows 4 groups (10,935-11,099 feet, 11,340-11,412 feet, 12,687-12,958 feet, and 13,255- 
13,319 feet).
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From Into Posterior Probability of Membership in Group
Depth Group Group 1 2 3 4
10,524 4 4 0.0000 0.0000 0.0000 1.0000
10,633 4 4 0.0001 0.0000 0.0000 0.9999
10,685 3 3 0.0000 0.0006 0.9994 0.0000
10,704 4 4 0.0000 0.0000 0.0000 1.0000
10,721 4 4 0.0000 0.0000 0.0000 1.0000
10,757 4 4 0.0004 0.0000 0.0000 0.9996
10,809 1 1 0.5228 0.0000 0.0000 0.4772
10,832 4 4 0.0000 0.0012 0.0000 0.9988
10,868 4 4 0.0000 0.0000 0.0000 1.0000
10,890 4 4 0.0006 0.0014 0.0000 0.9980
10,914 4 4 0.0000 0.0000 0.0000 1.0000
10,935 4 4 0.0000 0.0000 0.0032 0.9968
11,083 3 3 0.0000 0.0000 1.0000 0.0000
11,099 3 3 0.0009 0.0000 0.9991 0.0000
11,154 2 2 0.0000 0.9896 0.0104 0.0000
11,254 2 2 0.0000 0.8868 0.0000 0.1132
11,340 3 3 0.0000 0.0000 1.0000 0.0000
11,412 3 3 0.0000 0.0014 0.9986 0.0000
11,528 4 4 0.0002 0.0008 0.0000 0.9991
11,602 2 2 0.0000 1.0000 0.0000 0.0000
11,701 2 2 0.0000 1.0000 0.0000 0.0000
11,835 2 2 0.0000 1.0000 0.0000 0.0000
11,928 2 2 0.0000 1.0000 0.0000 0.0000
12,056 2 2 0.0431 0.9569 0.0000 0.0000
12,139 2 2 0.0006 0.9994 0.0000 0.0000
12,255 2 2 0.0000 1.0000 0.0000 0.0000
12,292 2 2 0.0000 1.0000 0.0000 0.0000
12,348 2 2 0.0000 0.9928 0.0000 0.0062
12,472 2 2 0.0000 0.9995 0.0005 0.0000
12,541 2 2 0.0000 1.0000 0.0000 0.0000
12,687 3 3 0.0000 0.0000 0.9992 0.0008
12,784 3 3 0.0000 0.0001 0.9999 0.0000
12,855 3 3 0.0000 0.0000 1.0000 0.0000
12,958 3 3 0.0000 0.0000 1.0000 0.0000
13,020 4 4 0.0000 0.0000 0.0000 1.0000
13,255 3 3 0.0000 0.0000 1.0000 0.0000
13,319 3 3 0.0006 0.0000 0.9994 0.0000
13,382 1 1 1.0000 0.0000 0.0000 0.0000
14,007 1 1 0.9993 0.0000 0.0007 0.0000
14,063 1 1 1.0000 0.0000 0.0000 0.0000
14,251 1 1 0.9984 0.0006 0.0010 0.0000
14,359 1 1 1.0000 0.0000 0.0000 0.0000
14,423 1 1 1.0000 0.0000 0.0000 0.0000
14,445 1 1 0.9999 0.0001 0.0000 0.0000
14,526 1 1 1.0000 0.0000 0.0000 0.0000
14,681 1 1 0.9924 0.0000 0.0000 0.0076
14,747 1 1 1.0000 0.0000 0.0000 0.0000
14,792 1 1 1.0000 0.0000 0.0000 0.0000
14,914 1 1 1.0000 0.0000 0.0000 0.0000
Table 9. Probabilities of group membership derived from the DFA on the terrigenous data from 
the Ragley Lumber #D1 well (from Gregory and Hart, 1991b).
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Palynofacies 3 contains 10 samples and has the greatest percentage of Taxodium spp. 
(12.8 %). Moderate percentages of Pollen spp., Thomsonipollis maanifica (Pfiug in Thomson and 
Pfiug 1953) Krutzsch 1960, Bisaccate spp., Deltoidospora spp., Laevigatosporites spp., and 
Cleistosphaeridium-Qperculodinium spp. are present in this palynofacies. This palynofacies 
contains the next greatest percentage of marine palynomorphs (9.0 %). The distribution of this 
palynofacies with depth shows that it is present from 13,382-14,914 ft with two breaks for the 
aforementioned palynofacies 1 occurrences (14,007 feet and 14,681 feet).
Palynofacies 4 contains 7 samples and has the greatest percentages of Triporopollenites 
sp. 1 (12.8 %) and Taxodium spp. (12.6 %). Moderate percentages of Thomsonipollis magnifica 
(Pfiug in Thomson and Pfiug 1953) Krutzsch 1960, Bisaccate spp., Deltoidosoora spp., and 
Laevigatosporites spp. also occur in this palynofacies. This palynofacies contains the second 
lowest percentage of marine palynomorphs with 4.5 %. The distribution of this palynofacies with 
depth shows a single group of samples from 12,056-12,348 feet, with two single sample 
occurrences (11,154 feet and 12,541 feet).
Palynofacies 5 contains 5 samples and shows the greatest percentages of 
Cicatricosisporites dorooensis Potonié and Geiletich 1933, with secondary importance from 
Thomsonipollis magnifica fPflua in Thomson and Pfiug 1953) Krutzsch 1960 (8.2 %) and 
Taxodium spp. (9.0 %). Moderate percentages of Triporopollenites sp. 1, Deltoidosoora spp., 
and Laevioatosporites spp. also occur in this palynofacies. This palynofacies contains 6.9 % 
marine palynomorphs as defined in the analysis. The distribution of this palynofacies with depth 
shows a single group of samples from 10,832-10,914 feet, with a single sample occurrence 
(13,020 feet).
The four groups of samples defined based on terrigenous palynofloras are interpreted to 
constitute palynofacies. Text-Figure 32 shows the mean percent distributions of the 13 
terrigenous taxa used to discriminate the four palynofacies (groups).
Palynofacies 1 contains greatest percentages of Taxodium spp., with moderate 
percentages of Bisaccate spp., Laeviaatosoorites spp., Deltoidosoora spp., Thomsonipollis 
maanifica (Pfiug in Thomson and Pfiug 1953) Krutzsch 1960 and Pollen spp. This palynofacies 
contains 13 samples and is distributed mainly at the bottom of the section (13,382 feet to 14,914 
feet).
Palynofacies 2 contains greatest percentages of Triporopollenites sp. 1, with secondary 
importance displayed by Taxodium spp. Moderate percentages of Thomsonipollis maanifica 
(Pfiug in Thomson and Pfiug 1953) Krutzsch 1960, Laevioatosporites spp., and Bisaccate spp. 
are also present. This palynofacies contains 13 samples and is distributed mainly in the middle of 
the section (11,602 feet to 12,541 feet).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
59
0)3
O
2
■àâttfjoàtozjiPS
-dd*«Mdfqpraf«(7 
t juMdoMpmfiodtrmfMtoo 
■dit uiriyjoati
■ütmpoAoAw
ddstmomQ 
snoiff^u i agedjuenuoui 
I *dt tmfj»todajedfJ2. 
tn tn n  smfU0ioduot^j,
Hàtxmp6
mpirdtmpiuirtswo
•àâttfjodtozfps 
■diturus^pitf 
■ddt M|UodRM6wM7 
■diis/oitqpmio
srtuoeojopnftodtrto9f»t9o
•dât wnfpoaj,
•àHsmiJoateAfd
*diff«t90«f{e 
smf/tuOitusaedtuorwoni 
I -ds tmfJHOdoiodui 
sratnfi mtnnodoto^l 
"ddtutipd 
MpfndtmfiUfjnsfO
II
OgÎ:
0
iS
1
■§
s
t
œ
. c
s
■2
5
'ditsjMdso^M’S
■dà$wnamip9d
■ddflfa^Mdiaw^wtrT.
■ddttwdwpwo 
srtuo6ajep»mtiodtff09fMmo 
■dit (urypaax 
ditt##odta4w 
■ddswaoeifl
I ‘dttnfVtrodOMolJj; 
tnifnfj sttuftodatodux 
■ditutHOd
•diisMoiw/jps
■dit umsBKWd 
•ddi t«v#odsme^ wer7 
■ddiBMdRnfcafio
irHMtfojcy}
•dit iunf(KX9±
•ddt ^m^^o<^nAld
■ddtmttoMQ 
tmfHuOnusfioduosuMa 
i 'df tofucffodiufft/i 
tmyw fflfutf oda/OGl/i 
■ddtuoiiod 
mpindsmffUfMmo
01 
y
II
l î0>
a g
■ C3 
n E
ItII
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Palynofacies 3 is dominated by Thomsonipollis maanifica (Pfiug in Thomson and Pfiug 
1953) Krutzsch 1960 with moderate percentages of TriPoroDOllenites sp. 1. Laevigatosporites 
spp., Deltoidospora spp., Taxodium spp., and Cicatricosisporites doroqensis Potonié and 
Geiletich 1933. This palynofacies contains 11 samples and is distributed in five intervals in the 
section (Table 8).
Palynofacies 4 contains greatest percentages of Cicatricosisporites doroqensis Potonié 
and Geiletich 1933 with moderate percentages of Taxodium spp.. Triporopollenites sp. 1, 
Laevioatosporites spp., and Thomsonipollis magnifica (Pfiug in Thomson and Pfiug 1953) 
Krutzsch 1960. This palynofacies contains 13 samples and is distributed mainly at the top of the 
section.
DISCUSSiON
Interpretation of Depositional Environment 
The Ragley Lumber #01 Well
The five palynofacies defined for the complete dataset using the principal components 
analysis and strengthened using the discriminant function analysis are interpreted to represent 
changing conditions in the depositional environment and provenance. The 17 samples in 
palynofacies 1 are interpreted to represent more normal marine conditions in an area that was, for 
much of the Sabinian Age, being supplied with large amounts of fine grained sediment. The 
Wilcox Group is over 5,000 feet thick in the study area based on lithostratigraphic interpretations, 
and in reaiity may be as much as 7,000 feet thick based on the interpretations presented in Text- 
Figure 9. The paleogeographic interpretation of Dingus and Galloway (1990) for the Wilcox Group 
of the Gulf Coast shows a distinct shift in depocenters from east to west during Wilcox deposition. 
In Louisiana the shift from a fluvial dominated delta system to a wave dominated delta system 
would result from a decrease in the amount of sediment supplied and generaliy allow the 
establishment of more normal marine conditions on the shelf (Lowery. 1987). Logically this 
decrease in the amount of sediment supplied to the area would tend to make the Lower Wilcox 
somewhat expanded in relation to the Upper Wilcox.
The stratigraphie occurrence of Palynofacies 1 in the section is generaliy above 12,000 
feet and corresponds to a similar interval in which the composition of organic matter reflects less 
terrestrial influence (Gregory, 1987; Gregory and Hart, 1990). The break at 12,000 feet in the 
section is therefore interpreted to correspond to the shift in the the style of deltaic sedimentation 
associated with a wave dominated delta system. This palynofacies occurs six times in the section 
and generaliy corresponds to intervals of high diversity and frequency of marine palynomorphs.
60
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The correlation between high diversity and frequency in marine palynomorphs is interpreted as 
confirmatory evidence representing a return to more normal marine conditions. The occurrences 
of this palynofacies in the core may represent either a local or more regional return to normal 
marine conditions. The differentiation of these two factors requires correlation with regionai 
lithostratigraphic markers.
The remaining palynofacies are all terrigenous dominated with varying amounts of the 
different terrigenous taxa. All palynofacies show small to moderate percentages of marine 
palynomorphs. In fact, every sample examined contained dinoflagellate cysts and acritarchs 
believed to be in place. This indicates that marine conditions prevailed throughout Wilcox 
deposition in the study area. In general the organic matter in these palynofacies is dominantly 
composed of terrestrial macérais (phytoclasts) displaying various levels of degradation. Below 
12,000 feet the samples were generally assigned to a single maceral facies (Gregory, 1987; 
Gregory and Hart, 1990) dominated by degraded phytoclasts. This single group of samples 
defined on the basis of organic petrology, may be subdivided on the basis of the palynomorph 
assemblages.
Palynofacies 2 is dominated by the pollen Thompsonipollis magnifica (Pfiug in Thomson 
and Pfiug 1953) Krutzsch 1960. Due to the extinct nature of the plant that produced this pollen 
and its cosmopolitan occurrence in the southeastern United States very little can be said about 
the environmental significance. Moderate amounts of Taxodium spp. and trilete and monolete 
spores indicate moderately humid conditions (Fredericksen, 1980).
Palynofacies 3 shows high percentages of Taxodium spp. and moderate amounts of 
Thomsonipoliis maanifica (Pfiua in Thomson and Pfiug 1953) Krutzsch 1960, gymnosperm pollen 
and spores. In general, this palynofacies is interpreted to represent a low diversity poorly 
preserved assemblage of mixed terrestrial types with a moderate amount of marine influence. It 
occurs in the lower part of the section below 13,382 feet and corresponds to a lower level of 
dinoflagellate cyst and acritarch diversity. It is difficult to tell whether the degradation occurred 
during transport, initial degradation in the post-depositional environment or during early 
diagenesis. However the presence of pyrite and bacterial pitting and scaring on many of the 
palynomorphs and organic particles lends evidence to the interpretation that the material was 
degraded, at least somewhat, at the depositional site immediately after deposition by anaerobic 
bacteria.
Palynofacies 4 shows high percentages of Triporopollenites sp. 1. and Taxodium spp. 
and may represent terrestrial source paleoenvironments similar to those in Palynofacies 2. 
Palynofacies 5 shows high percentages of Cicatricosisporites dorooensis Potonié and Geiletich 
1933 and aiso probably represents source conditions similar to Palynofacies 2 and 4.
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In paleoenvironments where the palynoflora is not indigenous but has been transported 
to the depositional site, as in the present study, limitations are placed on the amount of 
information that can be gained by studies of frequency and diversity of the palynoflora. High 
frequencies of certain palynomorph groups may be representative of the floras living in the 
drainage basin. Alternatively they may represent past floral conditions and reflect increased 
erosion in the uplands or fluvial environments. A third possibility involves the concentration effect 
caused by density settling during offshore transport, with certain forms falling out of the water 
column faster than others and the resulting absence of these forms in the palynoflora transported 
offshore and subsequent concentrating of the remaining forms. Frederiksen (1980) noted this 
effect as being responsible for the absence of larger normapolles types such as Kvandooollenites 
anneratus Stover (in Stover et al. 1966) in the Clubhouse Crossroads core from South Carolina. 
This species as well as other large palynomorphs including Ovoidites Potonié 1951 were present 
in many of the samples from the Ragley Lumber #D1 well. The distal deltaic paleoenvironments 
interpreted from sedimentologic and paléontologie evidence indicate that either fluvial discharge 
was sufficient to carry these forms far out onto the continental shelf or shelf currents were of 
sufficient velocity to prevent the settling of these forms from the water'column.
There was a correspondence between high frequencies of certain terrigenous 
palynomorph taxa, representing the taxonomic groups in Text-Figure 15 ,'and 4 of the 5 
palynofacies described by Gregory and Hart (1991a) from the Ragley Lumber #D1 well 
(Palynofacies 2 - 5). This is not surprising considering that these taxa were the primary defining 
elements for the 4 terrigenous dominated palynofacies.
High terrigenous palynomorph diversity for paleoenvironmental conditions present 
during the Sabinian Stage in southwestern Louisiana carries the same limitations previously 
discussed for high palynomorph frequencies. The terrigenous palynomorphs were all 
transported to the depositional site on the continental shelf. The amount of time spent in 
transport is unknown and may represent several episodes of reworking involving transport, 
deposition and erosion prior to final deposition. In addition, the number of different terrestrial 
paleoenviroments contributing palynomorphs to the final depostional site probably varied with 
time and was influenced by climate and changes in sea level. In an area the size of North America 
an environment offshore from a fluvial system with a large drainage area, more equable climate 
causes the broadening of floral provinces and results in lower species diversity due to the 
palynoflora being derived from a single or few floral provinces. A colder climate results in a 
contraction of floral provinces and higher species diversity resuits due to the derivation of the 
palynoflora from several floral provinces. With equable conditions existing during most of 
Sabinian time in the Gulf Coast Province it is expected that floral provinces would be expanded 
and much of the drainage area for the fluvial systems supplying sediments to the depositional site
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would be in the same floral province [see: paleoclimatic maps presented by Habicht (1980) for the 
early Tertiary], Habicht reported subtropical conditions over much of the area that is now the 
United States. This interpretation explains the absence or low abundance of cool climatic 
indicators such as Abiespollenites spp., Tsuoaoollenites spp., and Alnipollenites spp. in the 
palynoflora.
Changes in sea level have several potential effects on the diversity of terrigenous 
palynomorphs in an offshore paleoenvironment. A lowering of sea level causes the seaward shift 
of base level and results in increased erosion throughout the drainage area. This results in the 
mixing of palynofloras of potentially different ages, with the recognition of the recycled portion of 
the palynoflora ranging from easy in the case of Cretaceous forms in Paleocene-Eocene 
sediments, to difficult or impossible in the case of Paleocene-Eocene forms in Paleocene- 
Eocene sediments. In contrast to the regionally derived palynoflora described above, a locally 
derived palynofora could be produced during intervals of low sea level. With the expansion of the 
alluvial plain environment resulting from the drop in sea level the alluvial valleys would expand. 
The palynomorphs produced by the flora in this environment if transported directly to the offshore 
depositional site would result in a relatively high diversity palynoflora that did not contain 
significant percentages of recycled palynomorphs.
The four palynofacies defined from the terrigenous palynoflora are interpreted to 
represent changes in the terrestrial environments that supplied sediments to the offshore 
depositional environment. A comparison of these palynofacies with those of Gregory and Hart 
(1991a), from the same section, shows interesting contrasts. The 4 palynofacies in this study 
share dominant and abundant palynomorphs with the 4 terrigenous dominated palynofacies of 
Gregory and Hart (1991a). In addition the distribution of the palynofacies in the section follows the 
same trends outlined by Gregory and Hart (1991a). This impiies that variation in the terrigenous 
component is the dominant element in subdividing the section. Palynofacies 1 of Gregory and 
Hart (1991a) was dominated by marine palynomorphs. The selective removal of the marine 
palynomorphs from the data for this study necessitates the reassignment of those samples 
formerly in the marine palynofacies into palynofacies dominated by terrigenous palynomorphs. 
This results in terrigenous palynofacies that have mean percentages that are generaily lower than 
those reported by Gregory and Hart (1991a) for their terrigenous dominated palynofacies.
Paiynofacies 1 corresponds to palynofacies 3 of Gregory and Hart (1991a) and is 
interpreted to represent a low diversity assemblage exhibiting a high degree of degradation. The 
stratigraphie distribution of this facies is dominantly below 13,382 feet. Gregory and Hart (1991a) 
reported a low diversity, poorly presen/ed marine flora occurring during this interval.
Palynofacies 2 corresponds to part of palynofacies 4 of Gregory and Hart (1991a) and has 
has greatest percentages of Triporopollenites sp. 1, with moderate amounts of Taxodium spp.
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and monolete spores, it is Interpreted to represent terrestrial conditions that were moderately 
humid (Frederiksen, 1980).
Paiynofacies 3 corresponds to part of palynofacies 2 of Gregory and Hart (1991a) and 
shows the greatest similarity with regard to percentages of terrigenous palynomorphs. This 
palynofacies is dominated by Thomsonipollis magnifica (Pfiug in Thomson and Pfiug 1953) 
Krutzsch 1960. In both studies the same samples were assigned to this palynofacies and no 
samples from the marine palynofacies of Gregory and Hart (1991a) were assigned to this 
palynofacies. This accounts for the high mean percentages exhibited by the palynomorphs in 
this palynofacies.
Palynofacies 4 corresponds to palynofacies 5 of Gregory and Hart (1991a) and probably 
represents similar environmental conditions as palynofacies 1 thru 3. This palynofacies displays 
the lowest mean percentages and not surprisingly contains the largest number of samples 
assigned to the marine dominated palynofacies 1 of Gregory and Hart (1991a).
Biostratigraphic Analysis 
The Ragley Lumber #D1 Well
The depth distributions of 16 dinoflagellate cyst taxa are given in Text-Figure 33. Eight of 
the taxa have been reported in the previously reviewed literature as having ranges important in 
Paleocene-Eocene biostratigraphy. The evolutionary first occurrences of Areosphaeridium 
diktvoplokus (Klumpp 1953) Eaton 1971 and the genus Homotrvblium are thought to mark the 
early Eocene-middle Eocene boundary (Stover, in Haq et al.. 1988; L. E. Edwards, U.S.G.S., oral 
communication, 1990). On the basis of single specimen occurrences of these two species at
10.890 feet and 10,721 feet, the early Eocene-middle Eocene boundary has been placed at
10.890 feet in the core. This age assignment is supported by angiosperm pollen, where the 
evolutionary first appearance of the pollen genus llexoollenites occurs in the early part of the 
middle Eocene in Texas (Elsik, 1979). Ilexpollenites was observed at 10,685 feet in the core. 
The position of this boundary assignment (10,890 feet) corresponds to a resistivity high in the 
electric log used to lithostratigraphically determine the top of the Wilcox Group in the well. The 
late part of the early Eocene is constrained by the extinction of taxa such as Aoectodinium 
hvperacanthum (Cookson and Eisenack 1965) Lentin and Williams 1977 (11,154 feet) and 
Spiniferites septata (Cookson and Eisenack 1965) McLean 1971 (11,701 feet) as reported in 
Williams and Bujak (1985) and Helby, Kidson, Stover and Williams (1984).
The Paleocene-Eocene boundary in the core is placed in an interval of missing core 
occuring from 13,382 to 14,007 feet subsurface depth. This assignment is based on the 
evolutionary first appearance of Soinidinium sacittula Drugg 1970 in the early Eocene Epoch of
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Text-Figure 33. Distribution of 15 key biostratigraphic taxa encountered in the Ragley 
Lumber #01 well. Shaded areas represent missing core. Assignment of epochal 
boundaries discussed in the text (from Gregory and Hart, 1991a).
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the Gulf Coast (Drugg, 1970) and at 13,382 feet in the core. Forms such as Adnatosphaeridium 
multispinosum Williams and Downie 1966. Apectodinium homomorphum (Deflandre and 
Cookson 1955) Lentin and Williams 1977. Apectodinium hvperacanthum (Cookson and Eisenack 
1965) Lentin and Williams 1977 and Linqulodinium machaerophorum (Deflandre and Cookson 
1955) Wall 1967, which have reported evolutionary first appearances in the late Paleocene 
(Helby, Kidson, Stover and Williams, 1984; Williams and Bujak, 1985; J. E. Hazel, LSU, written 
communication, 1990) extend throughout the studied section. These forms were not seen in the 
500 feet of section from 15,500 to 15,950 feet due either to poor preservation or the possibiiity of 
this part of the section being outside the range of the species. The absence of age diagnostic 
dinoflagellate cyst taxa Indicating the early part of the late Paleocene, including Paleoperidinium 
pvrophorum (Ehrenberg 1933) Sarjeant 1970 and Alisocvsta circumtabulata (Drugg 1970) Stover 
and Evitt 1978 suggests that the entire Wilcox Group was not cored in the Ragley Lumber #D1 
well.
The age assignments made for the section do not conflict with any zonal dinoflagellate 
biostratigraphy in the literature. The species distribution in Text-Figure 33 is consistent with the 
Apectodinium homomorohum (Deflandre and Cookson 1965) Lentin and Williams 1977 and 
Apectodinium hvperacanthum (Cookson and Eisenack 1955) Lentin and Williams 1977 Zones as 
reviewed by Williams and Bujak (1985) and Helby, Kidson, Stover and Williams (1984). Due to the 
poor preservation and generally low diversity flora a detailed biostratigraphic zonation based solely 
on dinoflagellate cysts is not practical.
Twenty of the spore and pollen taxa found have restricted temporal distributions 
according to the published studies on Paleogene palynomorphs. These twenty were selected 
for regional biostratigraphic analysis and their ranges are given in Text-Figure 34. The depth 
distribution of these palynomorphs in the Ragley Lumber #D1 well are given in Text-Figure 35. 
System and stage boundary assignments, given on the left hand side agree with those of Gregory 
and Hart (1991a) based on dinoflagellate cysts. Several of the ranges In the Ragley Lumber #D1 
well appear to be unfilled when compared to the published ranges, especially Aesculiidites 
circumstriatus (Fairchild in Stover sLaL1966) Elsik 1968. Taxa that are especially useful in this 
study include llexoollenites spp. and Platvcarvapollenites platvcarvoides (Roche 1969) 
Frederiksen and Christopher 1978. The assignment of the Sabinian-Claibornian stage boundary 
at 10,890 feet was based on the first appearance of llexoollenites spp. higher in the section and a 
tentative assignment of the Paleocene-Eocene epochal boundary in a sample gap between 
13,382 feet and 14,007 feet was based on the first appearance of Platvcarvapollenites 
Platvcarvoides (Roche 1969) Frederiksen and Christopher 1978. All other taxa are within their 
reported ranges and although present are not interpreted to be biostratigraphically useful in the 
assignment of system and stage boundary positions.
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Text-Figure 35. Distribution of 20 key biostratigraphic taxa encountered in the Ragiey Lumber 
#01 well. Shaded areas represent missing cote. Assignment of epochal and stage boundaries 
discussed in the text (from Gregory and Hart, 1991b).
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The absence of several taxa reported by Frederiksen and Christopher (1978) and 
Frederiksen (1980) from the Paleocene of South Carolina; and Christopher eLaL (1980) from the 
Paleocene of Georgia such as Momloites flexus Frederiksen 1979, s. I., Momioites strictus 
Frederiksen and Christopher 1978, Momipites tenuipollis Nichols 1973, s. I. and HolkoDolienitps 
chemardensis Fairchild (in Stover et al.. 1966) suggest that the entire Sabinian Stage is not 
identifiable in the core. This could result from the lack of sufficient core recovery or that the Lower 
Sabinian occurs in the samples below 15,000 feet where palynomorph recovery was poor.
Previous palynological studies on the Wilcox Group concentrated on the outcrop belt of 
Paleogene sediments where formation boundaries within the Wilcox Group are discernable and 
provide natural breaks in the stratigraphie section. In the Ragley Lumber #D1 well formation 
boundaries are not readily assignable and the lack of abundant palynomorphs with restricted 
temporal distributions makes the construction of a detailed range zonation for the section 
impractical. Text-Figure 36 gives the tentative palynological zonation for the Ragley Lumber #D1 
well. The zonation is based on abundances of both marine and terrigenous palynomorphs and 
represents the stratigraphie distribution of the 5 palynofacies defined in the study. The 
CleistosDhaeridium-Operculodinium spp. Abundance Zone corresponds to the stratigraphie 
distribution of Playnofacies 1. The Thomsonipollis maanifica (Pfiug in Thomson and Pfiug 1953) 
Krutzsch 1960 Abundance Zone corresponds to the stratigraphie distribution of Palynofacies 2. 
The Taxodium sDP.-Cleistosphaeridium-Operculodinium spp. Abundance Zone corresponds to 
the stratigraphie distribution of Playnofacies 3. The Taxodium spp.-Triporopollenites sp. 1 
Abundance Zone corresponds to the stratigraphie distribution of Palynofacies 4. The 
Cicatricosisporites doroqensis Potonié and Geiletich 1933 - Taxodium spp. Abundance Zone 
corresponds to the stratigraphie distribution of Palynofacies 5. Validation of this zonation awaits 
future studies in the south Louisiana area.
Nebo-Hemphill Wells
The majority of the samples from the three wells from Netxi-Hemphill Field, LaSalle Parish, 
Louisiana yielded a relatively diverse, well preserved, terrigenous dominated palynoflora. Text- 
Figure 37 gives the ranges of ten of the spore and pollen taxa reported for the three Nebo- 
Hemphill wells. According to published studies these ten taxa have restricted temporal 
distributions and will be utilized for biostratigraphic analysis of the three wells. Based on the 
presence of at least one specimen of; Momioites flexus Frederiksen 1979, s. I., Momioites 
strictus Frederiksen and Christopher 1978, Momipites tenuioollis Nichols 1973, s. I., 
HQlkoPQllenites gtl.emardensis Fairchild (in stover staL 1966), Retltrescololtes anguloluminosus 
(Anderson 1960) Frederiksen 1979 or Quadrapollenites vagus Stover (in Stover et al. 1966) in all
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in the Nebo-Hemphill wells. Mega-annum ages were taken from 
J.E. Hazel, LSU (written communication, 1991).
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samples yielding palynomorphs, the side wall cored intervals of the three wells are interpreted to 
be Lower Sabinian in age.
Attempts to biostratigraphically correlate the Ragley Lumber #D1 well with the three 
Nebo-Hemphill wells were not successful due to the absence of these age diagnostic forms in the 
Ragley Lumber #D1 well and the absence of age diagnostic palynomorphs present in the Ragley 
Lumber #D1 well from the Nebo-Hemphill wells. In addition to the age diagnostic palynomorphs 
the three Nebo-Hemphill wells are characterized by a different palynoflora than the Ragley Lumber 
#D1 well. In all samples from the Nebo-Hemphill wells Cupuliferoipollenites spp. dominated the 
palynoflora while this form displayed low abundances in the Ragley Lumber #D1 well and did not 
contribute to discrimination of the paiynofacies in this well. Frederiksen (1979) noted the 
abundance of Cupuliferoipollenites spp. in outcrop samples from the lower Sabinian Stage of 
Alabama and Mississippi.
Interpretation of the Palynofloras within a Sequence Stratigraphie Framework 
The Ragley Lumber #D1 Well
In southwestern Louisiana during the Paleogene large amounts of terrigenous material 
were introduced into the Gulf of Mexico Basin. In the paleogeographic setting and 
paleoenvironmentai position of the study area the expected deposits should be dominated by 
L S I and HST sediments (see Text-Figure 5) with TST sediments consisting of relatively thin units 
representing the toes of backstopping parasequences. Because palynomorphs behave as 
sedimentary particles during transport the palynoflora is expected to be dominated by spores and 
poilen during periods of high terrigenous influx. In some terrigenously dominated samples as 
much as 98 % of the palynoflora was terrigenous in origin, whereas in marine dominated samples 
40 to 46 % of the palynoflora was terrigenous in origin.
A comparison of the sequence stratigraphie interpretations for the Ragley Lumber #D1 
well and the percent terrigenous palynomorphs and marine diversity (Table 4) indicates that a 
direct relationship between systems tract and palynofloral composition is unclear. However, when 
electric log patterns (interpreted to represent parasequence sets and parasequences) (Van 
Wagoner et al.. 1987; 1988) are compared to the previously mentioned palynofloral attributes a 
clear relationship is evident. In general, samples from progradatlonal electric log stacking patterns 
are terrigenous dominated and have low to high marine diversity, whereas sampies from 
retrogradational electric log stacking patterns exhibit marine dominance to strong marine influence 
and have high marine diversity. In general the retrogradational electric log stacking patterns are 
interpreted to correspond to fining upwards, lithologie units deposited during a relative sea-level
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rise. The model predicts that palynofloras of sediments deposited during these conditions 
should be relatively diverse and marine dominated.
The alternation of progradatlonal and retrogradational electric log stacking patterns in the 
HST from 12,252 feet to 11,254 feet Is Interpreted to represent local relative sea-level changes 
(delta lobe progradation, abandonment and subsidence) based on the limited lateral extent of the 
facies. The lack of samples around some of the more regionally correlative electric log markers, 
such as the Big Shale, has made the determination of palynofloral changes associated with 
regional transgression within the Wilcox Group impractical. Samples from above the top of the 
Wilcox Group (10,809 feet to 10,524 feet) are Interpreted to represent a relatively condensed 
Interval corresponding to a regional transgression prior to the onset of deltaic progradation of the 
Sparta Formation. The samples from this Interval exhibit marine dominance to strong marine 
Influence, have high marine diversity and moderate amounts of recycled palynomorphs.
In terms of recycled palynomorphs there does appear to be a clear relationship between 
systems tract, electric log stacking pattern and numbers of recycled palynomorphs. Forty eight 
out of fifty samples had recycled palynomorphs Indicating that the presence of recycling Itself Is 
not significant. Of the nine samples with seven or more recycled palynomorphs, seven were from 
LSTs, two were from HST’s and all were from progradatlonal electric log stacking patterns. The 
presence of relatively large numbers of recycled palynomorphs from LST and HST sediments was 
predicted by the model, however, the lack of recycled palynomorphs does not mean that the 
sediments were not deposited during lowstand.
In general, the sequence stratigraphie Interpretations agree with those of Baum and Vail 
(1988) In the recognition of five depositional cycles in the Wilcox Group. Environments of 
deposition have been interpreted on the basis of seismic reflections and electric log stacking 
patterns (Vail, et al.. 1987; 1988; Van Wagoner et al.. 1987; 1988) and generally show a 
shallowing In water depth up the section from continental slope to continental shelf environments 
resulting from deltaic progradation and aggradation.
The BistI Oil Field Section
The available Information derived from the Bisti Oil Field provides additional insight into 
sequence stratigraphie characteristics of palynofacies. In an area like the Cretaceous Western 
Interior Seaway where the amount of terrigenous input was low in comparison with the Gulf of 
Mexico, the expected marine to terrigenous palynomorph ratios are expected to be skewed 
towards the marine end. This expected result Is In fact what Is observed. The maximum 
terrigenous dominated percentage Is 73 % In comparison with 98 % for the Ragley Lumber #D1 
samples and 95 % for the St. Stephens Quarry samples. The results for the marine to terrigenous
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palynomorph ratios indicates that the distribution of marine and terrigenous dominated intervals is 
not uniform. There is a definite correspondence between marine dominant intervals and the 
Mancos Shale samples above the Tocito Sandstone and terrigenous dominant intervals and the 
Mancos Shale below the Tocito Sandstone. This relationship of marine dominance associated 
with the transgressive systems tract is predicted by the model as is the terrigenous dominance 
associated with the lowstand systems tract in a shoreline proximal environmental setting. The 
association of the mudstone interbeds within the Tocito Sandstone with terrigenous dominance 
can be interpreted in the following way. The formation of the transgressive or ravinement surface 
and subsequent deposition of the Tocito Sandstone resulted in the reworking of lowstand 
deposits with its associated terrigenous dominant palynoflora. This palynoflora was then 
incorporated into the sediments deposited during the early stages of the transgression 
associated with the formation of the ravinement surface and deposition of the Tocito Sandstone 
and accompanying mudstone interbeds. The poor preservation and restricted diversity of the 
palynoflora from the mudstone interbeds is interpreted to result from the mechanical and 
biological degradation of the organic material, of which the palynomorphs are a component, 
during reworking, transport and deposition of the sediments.
The results obtained from a study of the organic petrology of these samples by Pasley si 
al. (1991) confirm the results and interpretations based on the palynoflora with regard to the 
Mancos Shale below and above the Tocito Sandstone. With regard to the mudstone interbeds 
within the Tocito Sandstone, Pasley et al. (1991) reported a kerogen assemblage with 55 % 
amorphous marine material and in which the marine component of the kerogen assemblage did 
not fluoresce in contrast to the samples from above the Tocito Sandstone. The marginal marine 
dominance and lack of fluorescence of the kerogen assemblage is interpreted to represent 
deposition in aerobic conditions associated with the early stages of the transgression. This is in 
agreement with the results of the palynofloral investigation. In fact the combination of organic 
petrologic and palynologie results allows the differentiation of the mudstones associated with the 
transgression itself from those deposited during a landward shift in the shoreline.
The St. Stephens Quarry Section
The section exposed at St. Stephens Quarry represents an area laterally removed from 
the areas of major deltaic progradation to the west and at the boundary with a carbonate province 
to the east (Glawe, 1969). The lateral proximity of deltaic areas is expected to result in higher 
terrigenous percentages during lowstand and highstand deposition. This is what is observed for 
the Red Bluff Clay afcrave the Red Bluff Clay/Bumpnose Limestone interbeds. The low mean 
percent terrigenous palynomorphs for the Red Bluff Clay/Bumpnose Limestone interbeds is
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interpreted to result from a time delay for sediments resulting from deltaic progradation in the west 
to reach the St. Stephens Quarry area. The low mean percent terrigenous palynomorphs 
characterizing the Pachuta Marl, Shubuta Clay, Red Bluff Clay/Bumpnose Limestone and Mint 
Springs Marl is interpreted to result from the proximity of the study area to the caitonate province 
to the east and the alternating influence of this province on the study area associated with high 
sea-level intervals. Due to the sparse abundance and distribution of the recycled palynoflora 
interpretations on its significance would be unwise.
A comparison of these results and interpretations with those of Pasley and Hazel (1990) 
for the same samples shows good agreement between the organic petrologic and palynologie 
investigations. Both studies show a terrigenous dominated Red Bluff Clay interval with varying 
degrees of marine dominance characterizing the remaining lithologie units in the section.
The influence of Provenance 
The Ragley Lumber #D1 Weil
Traditionally the presence of recycled palynomorphs has been used to gain insight into 
the source of the sediments in which the palynomorphs were found (provenance). Based on the 
presence of a relatively diverse recycled flora in the Ragley Lumber #D1 well the provenance of 
the sampled interval of the Wilcox Group can be interpreted.
Paleogeographic maps for the Cretaceous Period prepared by Williams and Steick (1979) 
were employed and indicate that for much of the Cretaceous Period the Ozark Mountains 
remained a positive feature. The Cretaceous Western interior Seaway was flooded during the 
early part of the late Albian and was at least partially filled untill the Maastrichtian. This senario 
provides several possible areas as sources for the sediments of the Wilcox Group. Geographically 
closest to Louisiana are the Ozark Mountains. Marine sediments deposited on the flanks of the 
Ozarks could be a source for the recycled dinoflagellate cysts encountered, whereas the Ozarks 
themselves could have sourced the terrigenous component of the recycled palynoflora. The 
presence of four grains of Elaterosoorites klazii (Jardiné and Malgoire 1965) Jardiné 1967 in two 
samples from the Ragley Lumber #D1 well tends to support this hypothesis. The range of this 
palynomorph is early Aptian to early Turonian and it has previously been reported from northern 
South American and northern African sediments (Jardiné, 1967; Srivastava, 1981). Plate 
reconstmctions of this time period by Smith and Briden (1977) put South America and Africa 
much closer to the North American continent than they are today and just outside of the 
Elaterosoorites province (Srivastava, 1981) This reported occurrence of Elaterosoorites klazii 
(Jardiné and Malgoire 1965) Jardiné 1967 may represent a northern hemisphere extension to the 
paleogeographic range of this distinctive palynomorph.
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The triprojectate pollen group evolved in the northern part of Siberia and elsewhere in the 
far north during the late Cretaceous (Senonian) and migrated south into the western interior of the 
United States following the draining of the Cretaceous Western Interior Seaway during the 
Maastrichtian (Stanley, 1970; Srivastava, 1981). The southern limit to the paleogeographic range 
of the triprojectate pollen group in North America has been reported by Evitt (1973) from the 
Maastrichtian Kemp Clay of north-central Texas. If this represents a true southern limit to the 
paleogeographic range then it is possible that there were plants that produced triprojectate pollen 
living on or near the Ozark Mountains and that this area represents the source for a portion of the 
sediments deposited in southwestern Louisiana during the Paleogene.
An alternate hypothesis would involve the long distance transport of the palynomorphs 
down the existing fluvial systems from sources farther north than the Ozark Mountains. The 
presence of triprojectate pollen grains in the recycled flora and extent of the Cretaceous Western 
Interior Seaway may lend support to this hypothesis. The presence of Elaterosoorites klazii 
(Jardiné and Malgoire 1965) Jardiné 1967 seems to necessitate a more proximal source for the 
sediments than the western interior but it should be pointed out that this palynomorph was only 
found in 2 samples from the upper part of the section.
CONCLUSIONS
This study represents the first palynological documentation of a subsurface, all marine 
Wilcox section. Samples from the Ragley Lumber #D1 well yielded a relatively diverse palynoflora 
with an average of 57.5 taxa per sample and a total of 183 taxa in 133 genera. In most samples the 
terrigenous palynoflora was more diverse than the marine palynoflora. Diversity of the marine 
palynoflora increased up the section in response to evolutionary, preservational and improving 
environmental factors.
Using quantitative statistical and numerical techniques 5 palynofacies have been 
identified from the Ragley Lumber# D1 well. The palynofacies fall into 2 groups; one composed 
of a palynoflora dominated by marine palynomorphs and two composed of a palynoflora 
dominated by various terrigenous palynomorphs. The terrigenous dominated group may be 
further subdivided into 4 palynofacies based on the type of pollen most abundant in the facies. 
The distribution of the palynofacies with depth indicates that an alternation of marine dominated 
and terrigenous dominated palynofacies occurs six times in the section. There is a general 
correspondence between the occurrence of the marine dominated palynofacies (Palynofacies 1) 
and intervals of high frequency and diversity in marine palynomorphs.
The subdivision of the section into palynofacies based on the terrigenous portion of the 
palynoflora shows general correspondence with the palynofacies based on the total palynoflora.
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In general, mean percentages of palynomciphs used in the process of discrimination was towered 
by the exclusion of the marine portion of the palynoflora.
The generally poor presen/ation and tow diversity of the marine palynomorphs makes a 
zonation based solely on dinoflagellate cysts impractical. However, the distribution of 
biostratigraphically significant dinoflagellate cysts found in this study does allow age assignments 
to be made to the core. The early Eocene-middle Eocene boundary which approximates the 
Sabinan-Claibornian stage boundary and the top of the Wilcox Group, has been placed at 10,890 
feet based on the first occurrence of Areosohaeridium diktyoplokus (Kiumpp 1953) Eaton 1971 
and Homotryblium in the core. The boundary position is further constrained by the evolutionary 
last occurrences of Apectodinium hvoeracanthum (Cookson and Eisenack 1965) Lentin and 
Williams 1977 and Spiniferites septata (Cookson and Eisenack 1965) McLean 1971 in the core. 
The Paleocene-Eocene boundary is placed in an unrecovered section of the core based on the 
first occurrence of Soinidinium saqittula Druoa 1970 at 13,382 feet in the core. Significant tower 
Sabinian dinoflagellates such as Paleoperidinium pvrophorum (Ehrenberg 1838) Sarjeant 1967 
and Alisocysta circumtabulata (Druoo 1967) Stover and Evitt 1978 are not present in any samples 
in the core leading to the conclusion that the Wilcox Group was not completely cored as had been 
believed. Furthermore, the total thickness of Sabinian sediments in this area should be in excess 
of 6,500 feet, based on well tog correlations.
The presence of biostratigraphically significant terrigenous palynomorphs allows the 
confirmation of the assignment of the Sabinian-Claibornian stage boundary at 10,890 feet. This is 
based on the first appearance of llexpoHenites spp.. The Paieocene-Eocene boundary is placed 
in a sample gap between 13,382 feet and 14,007 feet based on the first appearance of 
Platvcarvaoollenites platvcarvoides (Roche 1969) Frederiksen and Christopher 1978 at 13,382 
feet. The absence of diagnostic middle Paleocene indicator pollen such as MomiPites flexus 
Nichols 1973, s. I., MomiPites strictus Frederiksen and Christopher 1978, MomiPites tenuipollis 
Frederiksen 1979, s. I., and Holkopollenites chemardensis Fairchild (in Stover et al. 1966) 
suggests the conclusion that the entire Sabinian Stage is not palynologically identifiable in the 
core. The biostratigraphic zonation of the Ragley Lumber #D1 well given in Text-Figure 36 is 
tentatively proposed. Validation of this zonation awaits further work in the area.
An early Sabinian Age is interpreted for the samples yielding palynomorphs from the 
Nebo-Hemphill Field based on the occurrence of the previously mentioned age diagnostic 
terrigenous paiynomorphs. This is in agreement with lithostratigraphic interpretations from the 
area.
A model of the predicted palynologie response to sea-level changes was formulated and 
tested in areas with contrasting depositional conditions. In an area removed from deltaic activity 
such as the Mancos Shaie-Tocito Sandstone interval of New Mexico and to a lesser extent the
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section at St. Stephens Quarry, Alabama, there is a correspondence between the systems tract 
and the composition of the palynoflora. In the subsurface Wilcox studied this correspondence is 
reflected in electric log stacking patterns and palynofloral composition. The L S I in all sections is 
characterized by terrigenous domination of the palynoflora and in the Wilcox section, a 
progradational electric log stacking pattern and above average numbers of recycled 
palynomorphs in some samples.
The TST was not sampled in detail in the Wilcox section due to the thin nature of these 
deposits but was investigated in detail in the Bisti Oilfield and St. Stephens Quarry sections. The 
results at Bisti (Mancos Shale above the Tocito Sandstone) and St. Stephens (Pachuta Marl, 
Shubuta Clay and Mint Springs Marl) show that the TST has a marine dominated palynoflora. 
Sedimentation resulting from the process of transgression as evidenced by the mudstone 
interbeds within the Tocito Sandstone and perhaps some of the Wilcox TST samples show a 
terrigenous dominated, low diversity palynoflora. In the Wilcox section TST samples are 
characterized by progradational to retrogradational electric log stacking patterns, terrigenous 
dominance and low numbers of recycled palynomorphs.
The HST was sampled at St. Stephens Quarry as part of a condensed interval and was 
investigated in the Wilcox section. The HST at St. Stephens Quarry was marine dominated as 
expected with the major deltaic progradation occuring to the west. The HST in the Wilcox section 
was characterized by progradational to retrogradational electric log stacking patterns with 
progradational intervals being terrigenous dominated, with low to high amounts of recycled 
palynomorphs. Intervals with retrogradational electric log stacking patterns are characterized by 
marine dominance to strong marine influence, high marine diversity and low to moderate numbers 
of recycled palynomorphs. An idealized sequence is presented in Text-Figure 38 with the model 
predicted responses of the palynoflora to the three systems tracts.
The results of this investigation are in general agreement with the results of organic 
petrologic studies on some of the same sample material.
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MATERIALS
The main section used in this study was the Ragley Lumber #D1 well, located in Allen 
Parish, Louisiana, Section 29 Township 5S Range 7W. The well completely penetrated and 
cored the Wilcox Group. In the study area, the Wilcox Group is in excess of 1,500 meters thick 
and approximately 1,100 meters of conventional core was recovered. All available core was 
sampled and 648 samples processed using HOi and HF. Ail samples were scanned and samples 
for palynologie analysis were chosen based on organic content, preservation level and 
palynomorph abundance. Shales were used in order to remove the effect of iithology on the 
fossil assemblages. Sixty samples from the Ragely Lumber # D1 well were used in the taxonomic 
study. The samples were reprocessed by the Exxon U.S.A., Headquarters Palynology 
Laboratory, using standard palynological techniques, including mild oxidation to remove some of 
the amorphous organic material and facilitate dinoflagellate identification (coded Slide H220.... in 
the plate captions). Sieving and heavy liquid separation were not used in order to reduce loss of 
small palynomorphs necessary for the miospore portion of the study. Palynomorph 
identifications were made using an Olympus Photomax microscope (#457491) with Hoffman 
Modulation Contrast. Paiynomorphs seen during the scanning phase were assigned an Y if a 
single specimen was observed and an 's' if more than 1 specimen was encountered. Sieving and 
heavy liquid separation were not performed on the residues prepared for counting, to avoid bias. 
Heavy liquid separation of 40 of the shale samples residues were prepared for photograpy of well 
preserved forms (slides coded 76.. in the plate captions). New species encountered in the scans 
of these slides were included in the data tables and assigned a 'p'. Well preserved paiynomorphs 
were photographed and are presented in Plates 1 thm 27. The microscope slides are housed in 
the Museum of Geoscience at Louisiana State University.
Data from the Ragley Lumber #D1 well were obtained from counts of 300 palynomorphs 
(spore-poiien, fungal spores, algae and dinoflagellate cysts), 150 from each of 2 slides per sample 
and is presented in Appendix B. The terrigenous component consist of gymnosperm pollen, 
monolete and trilete spores, angiosperm pollen, fungal spores, fresh water aigae and 
paiynomorphs of uncertain taxonomic affinity but believed to be of terrigenous origin e.g. 
Tetraporina Naumova 1950 ex Bolkhovitina 1953 and Ovoidites Potonié 1951 ex Krutzsch 1959.
Twenty-one side wall core samples from three wells from Nebo-Hemphill Oilfield, LaSalle 
Parish, Louisiana were used in order to attempt long distance correlation of Sabinian rocks using 
paiynomorphs. Twelve samples from the Kendrick #1 well located in S07 T7N R4E, 6 samples 
from the Ward #1 well located in S40 T7N R3E and 3 samples from the Huffman-Bailey #2 well 
located in S25 T7N R3E were processed using the techniques previously outlined. Counts of
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300 palynomorphs over 2 slides were performed and the data is presented in Appendix B. Not ail 
samples yielded enough palynomorphs for valid counts therefore the data were not analysed 
statistically. Well preserved palynomorphs from the three wells are shown in Plate 13.
Fifteen samples from the Bisti Oilfield, New Mexico used by Pasley et al. (1991) in an 
integrated quantitative analysis of the organic petroiogy, organic geochemistry and sequence 
stratigraphy of the section were examined. Counts of 100 palynomorphs were performed on the 
samples and the marine to terrigenous palynomorph ratios caiculated and plotted against 
stratigraphie position.
Twenty-five samples from St. Stephens Quarry, Alabama used by Pasley and Hazel 
(1990) in a study on the organic petrology, graphic correlation and sequence stratigraphy of the 
section were examined. Counts of 100 palynomorphs were performed on the samples and the 
marine to terrigenous palynomorph ratios caiculated and plotted against stratigraphie position.
METHODS
In preparing the observations for data analysis the frequency distribution for the 
taxonomic groups was plotted against depth to provide indications of changes in the paiynofiora 
with time (depth). Normapolles pollen were separated from angiosperm pollen. Species diversity 
(defined as taxa per sample) plots by depth were analysed based on both species in the counts as 
well as those encountered in the scans of the remaining sample. Samples with greater than 50 
percent marine palynomorphs were defined as marine dominant. Those samples with 35 to 50 
percent marine palynomorphs were defined as having a strong marine influence, while samples 
with less than 35 percent marine palynomorphs displayed terrestrial dominance. A plot of 
terrestrial palynomorphs with depth allows the delineation of samples or zones with high 
percentages of marine paiynomorphs. In the present depositional setting, zones of marine 
dominance are indications of more normal marine conditions in a fluvially dominated system 
(Gregory, 1987; Gregory and Hart, 1990) and could result from a variety of conditions. Local 
environmental conditions such as delta lobe switching and subsequent subsidence could 
account for this phenomena. Regional factors including eustatic changes in sea level or tectonic 
forces causing an increase in regional subsidence rates or changes in sedimentation rate also 
could yield a similar result. Combinations of high frequency and diversity of marine taxa coupled 
with lithostratigraphic interpretations taken from a dip oriented well log cross section should allow 
the differentiation of local effects, such as delta lobe switching, from regional transgressions 
evidenced by regional shale horizons. Cautious comparison of the more regional events with 
published sea level curves such as Haq et al. (1988) aid in the discrimination of basin restricted 
and global events.
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The total data set obtained from counts was investigated using quantitative statistical 
procedures. The Sokal Distance Coefficient uses species comparisons to identify samples most 
similar to each other (Sokal, 1955). The Sokal distance coefficient (SDC) is defined as:
SQRTI(N1+N2)/(Nt+A)]
where:
N1 = number of species in sample 1, but not in sample 2.
N2 = number of species in sample 2, but not in sample 1.
Nt = total number of species.
A = number of species not in samples 1 or 2 but occuring in other samples.
For this analysis the count data (interval) is converted to presence-absence (nominal) and a range 
through is performed. The theoretical data set formed by this process is compared against itself 
and samples with the least distance have the lowest values for the SDC. The results are plotted 
enabling the identification of the least distant (most similar) samples.
Palynomorph assemblages also may be quantitatively determined through statistical 
methods such as principal components analysis, factor analysis, correspondence analysis and 
cluster analysis. Usually the four types of analyses will yield similar results. Once palynomorph 
groups are established, a discriminant function analysis allows the strengthening of the groups by 
the determination of misclassified observations.
To determine groups of palynologically similar samples the present study employed a 
principal components analysis (PCA). In this analysis components are found which explain the 
most original variance in the least number of terms. Component loadings of samples on 
components indicate the amount of correlation a particular component has on a particular sample 
(Dillon and Goldstein, 1984). In this case the species were used to form groups of similar samples. 
Component scores are computed by projecting the loadings onto the principal axes. In order to 
simplify interpretation of the component scores, varimax rotation was performed. This technique 
rotates the principal axes so that some component scores in each component are high while 
others are low. This ailows easier interpretation, while not changing the total variance explained by 
the components. Prior to the analysis the dataset was examined and species not occuring in one 
percent abundance in a single sample were dropped from the statistical analysis. The resuiting 
dataset consisted of 94 taxa of all palynomorph types and was used as input into the PCA. In 
addition to the analysis utilizing the entire dataset the marine component of the data was removed 
and a PCA performed on the terrigenous component.
A discriminant function analysis (DFA) performed iteratively was used to strengthen the 
groups by removing misclassified samples from the groups established using PCA. In DFA a
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linear equation is found which maximizes the between group variance while minimizing the within 
group variance. Samples whose species frequency distribution is significantly different from the 
mean species frequency distribution for the group are considered misclassified and reassigned to 
the group with which it is most similar (Dillon and Goldstein, 1984; Davis, 1985). In order for the 
process of discrimination to work correctly the number of species was reduced in a stepwise 
manner from the original 94 taxa. Proper discrimination was accomplished for the entire dataset 
using those taxa with greater than three percent abundance in greater than three samples. 
Sixteen species fit into this category and were used for the DFA. Thirteen terrigenous species 
fit into this category and were used for the DFA of the terrigenous dataset.
The mean frequency distribution for each group of samples was then determined in order 
to define palynofacies characteristics in terms of species compositions. Once accomplished, this 
makes further interpretations about the paleoenvironmental conditions possible. The frequency 
distributions from both analyses are presented and compared. This comparison was done in 
order to investigate the effect of removing the marine component from the palynoflora.
Finally ranges of palynomorph taxa believed to be biostratigraphically significant were 
determined and plotted against subsurface depth. This allows the determination of age and stage 
boundaries in the subsurface making regional and global correlations possible.The ranges of 15 
dinoflagellate taxa and 20 miospore taxa determined to have temporal significance for the 
Paleogene Epoch of the Gulf Coast Province were used to determine key stratigraphie 
boundaries.
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Number Company Well Name Location Field State Well No Comp. Oate TD
SI Magnolia Ragley Lumber #01 S29T5SR7W Wildcat 43243 2 /6 /5 2 18660
32 Tesoro Walker Est. #1 S30T5SR6W Wildcat 143620 3 /1 8 /7 6 23472
S3 S LA Prod. Lyles #1 S35T5SR5W Oberlin 147697 5 /1 1 /7 5 14705
S4 Hunt John Bel et al. #1 S32T5SR4W Oberlin 158829 7 /1 0 /7 8 13111
S5&D13 Shell Luma-Oarbonne #1 S17T6SR3W S.E. Oberlin 43481 7 /2 3 /5 2 16070
S6 Exxon Wm. E. Heinen #1 S38T6SR1W Wildcat 158371 9 /2 8 /7 8 20500
D1 Placid Walker #1 S41T8NR3E Nebo Hemphill 209642 5 /3 /8 9 13000
D2 Hunt WX H RA SU 24; Nebo Fee #170 S33T7NR3E W. Catahoula L 39612 1 /21 /50 8340
D3 Placid S.L 1462 #C28 S21T6NR3E Catahoula L 125726 10 /25 /68 13939
D4 A..L. & M. E.R.Slay et al., #1 S1T5NR2E Wildcat 129006 9 /2 2 /6 9 12937
D5 Chicago Co Carter #1 S63T4NR2W Wildcat 36192 1 1 /11 /48 11536
D6 Conoco Hanna #1 S6T3NR3W Wildcat 199580 9 /8 /8 5 18415
D7 Hunt Langston #1 S13T2NR2W Wildcat 141200 6 /1 4 /7 3 22473
D8 Venture Wilson-Johnston #2 S22T1NR2W Wildcat 182822 1 /24 /83 14757
D9 Sevarg Bentley-Glenmora #A1 S32T1SR2W Glenmora 160952 11 /21 /78 11200
D10 Conoco Forest Lumber Co. #1 S30T2SR2W Wildcat 45808 7 /2 4 /5 2 12541
D11 Shell S.W. Improvement #1 S29T3SR3W Wildcat 176249 9/15 /81 14000
012 Anshutz Powell Lumber Co. #2 S5T4SR3W Wildcat 152953 9/26 /78 22025
■ D
CD
C/)
C/)
COUNT DATA 
Ragley Lumber #D1 Well
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Category Depth 10524 10633 10685 10704 10721 10757 10809 10832 10868 10890
Pollen Slide A B F H L N P Q T V
Aesculiidltes drcumstrialus 0 0 0 0 0 0 0 r 0 1
Alnipollenltes Irina 0 0 0 0 0 0 0 0 0 0
Alnipollenltes verus 0 0 0 1 0 0 0 0 1 r
Arecipites spp. 0 0 0 0 0 0 0 0 0 0
BombacacidKes spp. 0 r r r r 0 0 1 1 2
Calamuspollenites spp. 3 r 0 r 3 1 2 0 2 0
Caryapollenites anulatus 0 0 0 0 0 0 0 0 0 0
Caryapollenites simplex 0 0 0 0 0 0 0 0 0 s
Caryapollenites sp. < 29 p 0 0 r 0 0 0 0 0 0 0
Caryapollenites spp. 0 r 0 1 r 0 0 3 r 2
Casuarinidites puicher 5 0 r 4 1 r 0 3 s 2
Casurinidites sp. 1 0 0 0 0 0 0 0 0 0 0
Cercidiphyliites spp. 0 0 r 0 0 0 0 0 0 0
Chenopodipollis spp. 0 0 0 0 r 0 0 0 0 0
Cupanieidites spp. 1 1 0 0 0 0 0 0 0 0
Cupuliferoipollenites spp. 0 0 0 0 1 0 0 0 0 1
Eriidpites spp. 0 0 0 0 0 0 0 r r 0
FavHricoiporites baculoferous 1 0 r r 4 3 1 3 2 1
Grevilloideapites spp. 0 0 0 0 0 0 0 0 0 0
Ilexpollenites spp. 0 0 s 0 0 0 0 0 0 0
Liliacidites spp. 1 r 5 5 2 14 3 1 2 1
Liquidambarpoilenites spp. 0 0 0 0 0 0 0 0 0 0
Margocolporites kruschii 3 4 1 3 1 4 3 2 2 1
Momipites sp. 1 0 0 0 0 0 0 0 0 0 r
Momipites sp. 2 0 0 0 0 0 0 0 0 0 0
Momipites spp. 0 0 r r r 2 0 r 1 r
Pistiliipollenites mcgregorii 0 0 0 r 0 0 0 0 1 0
Plalycaryapollenites platycaryoides 0 0 0 0 r 1 0 0 1 s
Pollen spp. 0 0 0 0 0 0 0 0 0 0
Polyraiporopollenites sp. 1 0 0 0 0 0 0 0 0 0 r
Porocolpopollenites spp. 0 2 0 0 0 0 0 0 0 0
Proteaddites spp. 0 0 0 0 0 0 0 0 0 0
Pteroraryapollenites spp. 1 0 0 0 0 0 0 0 0 0
Quadrspollenites sp. 1 0 0 0 0 0 0 0 0 0 r
QuercoidKes spp. 0 1 0 0 1 0 0 r r 1
Semapollenites duratus 0 0 0 1 0 0 0 r 0 0
Tiliaepollenites spp. 1 1 0 2 1 0 1 3 1 4
Tricolpites hians 4 4 0 r r 0 2 s 5 3
T ricolpopollenKes geranoides 0 r r 0 0 r 0 0 0 r
Tricolpopoilenites sp. < 20 pm 0 0 0 0 0 0 0 0 0 0
Tricolpopollenites spp. 2 1 1 1 0 0 0 s s 1
TricolporopoilenKes spp. 1 1 r 2 2 2 0 1 r 1
Triporopollenites bituHus 2 r 0 1 0 0 0 s 1 3
Triporopdlenites sp. 2 0 0 s 4 5 r 0 2 13 15
Triporopollenites sp.1 22 21 58 27 14 12 4 21 26 25
Triporopollenites spp. 2 0 0 0 0 0 0 0 0 0
Ulmlpollenites spp. 0 0 0 r 0 0 0 0 0 0
Normapolles
Basopollis obscurocostatus 0 r 1 0 r 0 1 0 0 r
Expressipoilis spp. 0 0 0 0 0 0 0 0 0 0
Extratriporopollenites spp. 0 0 1 0 0 0 0 0 0 0
KyandopollenKes anneratus 0 0 0 0 0 0 0 0 0 0
Nudopoilis aft. N. theirgartii 0 0 0 0 0 0 0 0 0 0
Nudopollis tenninalis 2 1 11 1 3 1 0 2 1 2
Pseudcplicapollis sp. A  (Tschudy, 1975) 0 0 0 0 0 0 0 0 0 0
Thompsonipoliis magnificus 20 2 34 19 5 16 7 33 19 16
Thompsonipollis sp. 1 0 0 0 0 0 0 0 0 0 r
Tnjdopollis spp. 0 0 0 0 0 0 0 0 0 0
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Category Deptii 10914 10935 11083 11099 11154 11254 11340 11412 11528 11602
Pollen Slide Z AD JY JQ JS JU JR JV JL KC
Aesculiidltes drcumstrialus 0 0 0 0 0 0 0 0 0 0
Alnipollenltes trina 0 0 0 0 0 0 0 0 0 0
Alnipollenltes verus 0 0 1 0 s 0 0 1 0 r
Aredpkes spp. 0 0 0 0 0 0 r 0 0 0
Bombacaddkes spp. 2 2 1 6 2 0 1 1 r 0
Calamuspollenites spp. 0 1 0 1 1 1 0 2 r 4
Caryapollenkes anulatus 0 0 0 0 0 0 0 0 0 0
Caryapollenkes simplex 0 0 0 0 r 0 0 0 0 0
Caryapollenkes sp. < 29 p 0 0 0 0 r 0 0 0 0 0
Caryapollenkes spp. 0 0 0 0 3 0 0 0 0 r
Casuarinldkes puicher 0 1 9 2 2 2 6 8 7 9
Casurlnldkes sp. 1 0 0 0 0 0 0 0 0 0 s
Cercldlphyllkes spp. 0 0 0 0 0 0 0 0 0 0
Chenopodfxillis spp. 0 r 0 0 0 0 0 0 0 0
Cupanleldkes spp. 0 0 0 0 r 0 0 0 0 r
Cupuilferolpdlenkes spp. 0 s 3 2 5 3 0 1 1 2
Eridpkes spp. 0 0 0 0 0 0 0 0 0 0
FavHricoiporites baculoferous 1 r 2 2 r 1 1 s s 2
Grevlllddeapltes spp. 0 0 0 0 0 0 0 0 0 0
Ilexpollenites spp. 0 0 0 0 0 0 0 0 0 0
Ullacidltes spp. 0 0 1 2 4 4 s 1 4 3
Liquidambarpoilenites spp. 0 r 0 0 0 0 0 0 0 0
Margocolporites kruschn 0 1 1 0 2 2 r 1 1 8
Momipkes sp. 1 0 0 0 0 0 0 0 0 0 r
Momipkes sp. 2 0 0 0 0 0 0 0 0 0 0
Momipkes spp. 1 1 1 1 r 0 2 r 1 2
PIstlllipollenkes mcgregorii 0 0 0 0 r 0 1 0 0 s
Platycaryapollenltes platycaryoides 2 1 0 1 1 1 1 s 0 1
Pollen spp. 0 0 0 0 0 0 0 0 0 0
Polycolporopollenkes sp. 1 0 0 0 0 0 0 0 0 0 0
Porocolpopollenites spp. 0 0 0 0 r 1 0 0 1 r
Proteaddkes spp. 0 0 0 0 0 0 0 0 0 0
Pterocaryapollenkes spp. 0 0 0 0 0 0 0 0 1 1
Quadrapollenkes sp. 1 0 r 0 0 0 0 0 0 0 0
Ouercoidkes spp. 1 1 2 2 4 0 r s 1 0
Semapollenkes duratus 0 0 0 r 3 0 0 0 s 3
Tiliaepollenites spp. 0 1 0 r 3 0 1 s 0 r
Tricolpkes hlans 0 0 0 0 2 1 r s s 1
Tricolpopollenkes geranoides 0 0 0 0 0 0 0 0 r 3
Tricolpopollenkes sp. < 20 pm 0 0 0 0 0 8 0 1 0 S
Tricolpopollenkes spp. 1 s 0 1 7 1 r 1 1 1
Tricolporopollenkes spp. 0 0 0 2 2 1 0 0 3 r
Triporopollenkes bitukus 1 3 5 5 4 2 11 12 4 6
Triporopollenkes sp. 2 5 12 22 29 22 21 26 35 5 4
Triporopollenites sp.1 10 10 38 32 33 26 34 39 15 37
Triporopollenkes spp. 0 0 0 0 0 0 0 0 0 0
Ulmipollenkes spp. 0 0 0 0 0 r 0 0 r 0
Normapolles
Bascpeflls obscurocostatus 0 0 0 0 2 0 0 0 0 r
Expresslpollls spp. 0 0 0 0 0 0 0 0 0 0
Extratriporopollen'ites spp. 0 0 0 0 0 0 0 0 0 0
Kyandopollenkes anneratus 0 0 0 0 0 0 0 0 0 0
Nudopollis aff. N. theirgartii 0 0 0 0 r 0 0 0 0 0
Nudopollis tenninalis 0 0 1 4 1 1 0 s s s
Pseudopllcapollls sp. A (Tschudy, 1975) 0 0 0 0 0 0 0 0 0 0
Thompsonipollis magnificus 19 34 80 60 32 9 81 56 9 11
Thompsonipollis sp. 1 0 0 0 0 0 0 0 0 0 0
Tnjdopollis spp. 0 0 0 0 0 0 0 0 r? 0
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Category Depth 11701 11835 11928 12056 12139 12255 12292 12348 12472 12541
Pollen Slide JN JP KB LG JZ KR KK KD LH KA
Aesculüdites drcumstriatus 0 0 0 0 0 0 0 0 0 0
Alnipollenltes trina 0 0 0 1 0 0 r 0 0 0
Alnipollenites vents 0 r r 1 0 0 0 r 0 r
Arecipites spp. 0 0 0 0 1 s r 0 0 0
Bombacaddites spp. 0 r 0 0 r 0 r 1 0 0
Calamuspollenites spp. 1 2 r 0 0 1 1 1 r 1
Caryapollenkes anulatus 0 0 0 0 2 0 0 r 0 8
Caryapollenkes simplex 0 0 0 0 0 0 0 r 0 0
Caryapollenkes sp. < 29 p 0 0 0 0 2 r 3 5 s 1
Caryapollenkes spp. 0 r r 0 1 1 2 2 0 0
Casuarinldkes puicher 16 11 15 10 10 12 19 14 9 6
Casurinidites sp. 1 0 r 0 r 0 s 0 1 0 r
Cercidiphyliites spp. 0 0 0 0 0 r 0 0 0 0
Chenopodpollis spp. 0 0 0 0 r 0 0 r 0 1
Cupanleldkes spp. 0 0 r 0 0 0 0 0 0 0
Cupuliferoipollenites spp. r 0 r 3 2 3 r 1 1 2
Ericpkesspp. r 0 r 0 0 0 0 0 0 0
Favitricdporites baculoferous s 2 1 0 2 2 1 3 0 0
Grevilloideapites spp. 0 0 0 0 0 0 0 0 0 0
Ilexpollenites spp. 0 0 0 0 0 0 0 0 0 0
Liliacidites spp. r 3 2 1 2 s 1 2 s 4
Liquidambarpoilenites spp. 0 0 0 0 0 0 0 0 0 0
Margocolporites kruschii 1 1 0 r 1 s 1 14 r 2
Momipkes sp. 1 0 0 0 0 0 0 0 1 0 0
Momipkes sp. 2 0 0 0 0 0 0 0 7 0 0
Momipkes spp. 4 1 s 6 8 1 2 4 1 9
Petillipollenites mcgregorii r r 0 0 r 0 1 1 0 0
Platycaryapollenkes platycaryoides r 1 0 2 2 0 r 0 r 0
Pollen spp. 0 0 0 0 0 0 0 0 r 10
Polycolporopollenites sp. 1 0 0 0 0 0 0 0 0 0 0
Porocolpopollenites spp. 0 0 1 1 1 0 r 0 s 0
Proteaddites spp. 0 0 0 1 0 0 0 0 0 0
Pterocaryapollenkes spp. 0 0 r 0 0 1 r 0 0 0
Quadrapollenkes sp. 1 0 0 0 0 0 r s 0 0 0
Ouercoidkes spp. 0 0 0 0 0 0 r 0 0 1
Semapollenkes duratus 2 1 r 1 7 3 3 3 0 r
Tiliaepollenkes spp. r 0 0 0 r r r r 1 0
Tricolpkes hians r 1 0 1 1 r r 1 r r
Tricolpopollenkes geranoides 0 0 0 0 0 r 1 0 0 0
Tricolpopollenkes sp. < 20 pm 0 0 r S 8 s 2 1 4 0
T  ricolpopollenkes spp. 3 0 0 3 2 1 r r 0 3
Tricolporopollenkes spp. 2 0 1 2 0 13 20 0 0 0
Triporopollenkes bkukus s 3 5 8 11 12 18 11 7 6
Triporopollenkes sp. 2 5 9 13 11 21 9 7 5 6 10
Triporopollenkes sp.1 34 33 38 24 44 43 42 39 29 40
Triporopollenites spp. 0 0 0 0 0 0 0 0 0 9
Ulmipollenkes spp. 0 r r 1 r 0 0 0 0 0
Norm apolles
Basopollis obscurocostatus r 0 r r r r r 0 0 0
ExpressipolKs spp. 0 0 0 0 0 0 0 0 0 0
Extratriporopollenkes spp. 0 0 0 0 0 0 0 0 0 0
Kyandopollenkes anneratus r 0 r 0 0 0 0 0 0 0
Nudopollis a ll. N. theirgartii 0 0 0 0 0 0 0 0 0 0
Nudopollis terminalis 1 2 r 1 r r r 2 0 0
Pseudcplicapollis sp. A (Tschudy, 1975) 0 0 0 0 0 0 0 0 0 0
Thompsonipollis magnkkus 12 16 25 16 8 37 27 6 35 22
Thompsonipollis sp. 1 0 0 0 0 0 0 0 0 0 0
Trudopollis spp. 0 0 r 0 0 r 0 r 0 0
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Catogory Depth 12687 12784 12855 12958 13020 13255 13319 13382 14007 14063
Pollen Slide LL KM KU LD LP MC MH LX ME LQ
Aesculiidltes drcumstrialus 0 0 0 0 0 0 0 0 0 0
Alnipollenites trina 0 0 0 0 0 0 0 0 0 0
Alnipollenites verus 0 0 0 s 0 0 0 1 0 0
Aredpites spp. 1 s 1 5 r 1 r 0 0 r
Bombacaddites spp. 0 0 1 3 1 r r 1 0 0
Calamuspollenites spp. 0 0 0 0 0 s s 1 1 2
Caryapollenites anulatus 0 3 0 5 1 3 4 1 s 1
Caryapollenites simplex 0 0 0 0 0 0 0 0 r r
Caryapollenites sp. < 29 p 1 6 0 1 1 r 1 2 0 s
Caryapollenites spp. 0 0 0 0 0 r 0 1 0 0
Casuarinidites puicher 1 9 6 10 1 1 1 r 7 8
Casurinidites sp. 1 r 1 0 0 2 0 0 2 s 0
Cercidiphyliites spp. 0 0 0 r 0 1 0 0 r 0
Chenopodipollis spp. 0 0 0 0 0 0 0 0 0 0
Cupanieidites spp. 0 0 0 0 0 0 0 0 0 1
Cupuliferoipollenites spp. 0 0 0 0 0 r 0 1 0 0
Eridpiles spp. 0 0 0 0 0 0 0 0 0 0
Favilricotporiles t}aculoferous 0 1 0 r 0 0 1 0 0 0
Grevillddeapites spp. 0 0 0 0 0 0 0 0 0 0
Ilexpollenites spp. 0 0 0 0 0 0 0 0 0 0
Liliacidites spp. 0 r r 1 1 1 r 0 r 1
Liquidambatpollenites spp. 0 0 •0 0 0 0 0 0 0 0
Margocolporites kruschii r 3 r r 1 1 0 0 s 0
Momipites sp. 1 0 r 0 0 0 0 0 0 0 0
Momipites sp. 2 0 s 1 0 0 0 0 0 0 0
Momipites spp. 0 3 r 0 0 r r 0 s 4
Pistiliipollenites mcgregorii 0 0 0 r 0 0 0 0 0 0
Platycaryapollenltes platycaryoides 0 0 0 1 r 0 0 0 0 0
Pollen spp. 20 8 20 17 14 15 14 21 4 7
Polycolporopollenites sp. 1 0 0 0 0 0 0 0 0 0 0
Porocolpopollenites spp. 0 0 0 r 0 0 0 0 0 0
Proteaddites spp. 0 0 0 r 0 0 0 r 0 0
Pterocaryapollenhes spp. r 1 0 1 0 1 0 0 0 0
Quadrapollenites sp. 1 0 r 0 0 0 0 0 0 0 0
Quercoidites spp. 0 0 0 0 0 0 0 0 0 1
Semapollenites duratus 0 r 0 0 0 0 0 0 s r
Tiliaepollenites spp. 0 r 0 0 0 s 1 0 0 0
Tricolpites hians r r 0 s 0 0 0 0 r 0
Tricolpopollenites geranoides 0 0 0 0 0 0 0 0 0 0
Tricolpopollenites sp. < 20 pm 0 1 0 r 1 0 0 0 0 0
Tricolpopollenites spp. r 4 r 2 6 s 0 1 0 1
Tricolporopollenites spp. r 0 1 0 0 r r 1 r 1
Triporopollenites bituhus s 10 6 7 1 7 2 4 6 8
Triporopdlenites sp. 2 1 14 19 3 1 0 0 0 0 0
Triporopdlenites sp.1 22 18 16 8 6 7 6 4 s 9
Triporopdlenites spp. 0 17 22 6 0 10 7 20 13 23
Ulmlpollenites spp. 0 r 0 1 r 0 0 0 0 0
Normapolles
Basopdlis obscurocostatus 0 r 1 r 0 0 0 0 0 0
Expressipollis spp. 0 0 0 0 0 0 r 0 0 0
Extratriporopollenites spp. 0 0 0 0 0 0 0 0 0 0
Kyandopollenites anneratus 0 r 0 0 0 0 0 0 0 0
Nudopdlis aft. N. theirgartii 0 0 0 0 0 0 0 0 0 0
Nudopollis tenninalis r r 0 s r r 0 0 0 1
Pseudoplicapollis sp. A (Tschudy, 1975) 0 r 0 0 0 0 0 0 0 0
Thompsonipollis magnificus 68 39 66 48 33 55 48 20 15 31
Thompsonipollis sp. 1 0 0 0 0 0 0 0 0 0 0
Trudopollis spp. 0 r 0 0 0 0 0 0 0 0
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Category Depth 14251 14359 14423 14445 14526 14544 14681 14747 14792 14914
Pollen Slide KT LT MF MO KS LU MG ML MJ LW
Aesculüdites ctrcumstriatus 0 0 0 0 0 0 0 0 0 0
Alnipollenltes trina 0 0 0 1 r 0 0 r 0 0
Alnipollenltes venjs 0 0 0 r 0 0 0 0 0 r
Arecipites spp. 2 r 1 1 r r s r 2 2
Bomt>acaddltes spp. 0 r 1 0 s 0 0 s r 0
Calamuspollenites spp. r 1 r 0 0 0 0 r 1 1
Caryapollenites anulatus 2 0 s r r 1 r 1 2 1
Caryapollenites simplex 0 0 0 0 0 0 0 0 0 0
Caryapollenites sp. < 29 p 2 0 s 0 r 0 0 0 0 0
Caryapollenites spp. 0 3 0 0 0 0 0 0 1 0
Casuarinidites puicher 10 20 14 3 10 12 6 30 30 13
Casurinidites sp. 1 r 0 0 0 1 0 r r 2 1
CereldlphyllHes spp. 1 0 0 0 0 0 0 r 0 0
Chenopodipollis spp. 0 0 0 0 0 0 0 0 0 0
Cupanieidites spp. 0 0 0 0 0 0 0 0 0 0
Cupuliferoipollenites spp. 1 0 0 r s 0 0 0 0 0
Ericpltes spp. 0 0 0 0 0 0 0 0 0 0
FavHricoiporites traculoferous 0 r r 0 0 0 0 1 r 0
Grevilloideapites spp. 0 0 0 0 0 0 0 0 0 0
Ilexpollenites spp. 0 0 0 0 0 0 0 0 0 0
Liliacidites spp. r 1 s 0 1 1 r s s r
Liquidambarpoilenites spp. 0 0 0 0 0 0 0 0 0 0
Margocolporites kruschii 1 2 s 0 s 0 s 2 2 0
Momipites sp. 1 0 0 0 0 r r 0 r r 0
MomlpKes sp. 2 0 0 0 0 0 0 0 0 0 0
MomlpHes spp. 3 1 s 1 r 2 s 5 s 0
Pistiliipollenites mcgregorii 1 1 0 0 r r r r 0 0
Platycaryapollenltes platycaryoides 0 0 0 0 0 0 0 0 0 0
Pollen spp. 10 14 17 39 35 21 17 16 21 15
PotycofporopollenHes sp. 1 0 0 0 0 0 0 0 0 0 0
Porocolpopollenites spp. 0 0 0 0 r 0 0 1 r 0
Proteaddkes spp. 0 0 0 0 0 0 0 0 0 0
Pterocaryapollenkes spp. 0 0 0 0 0 0 0 r r 0
Quadrapollenkes sp. 1 0 0 0 0 0 0 0 r 0 0
Ouercoidkes spp. 0 0 0 0 0 0 0 0 0 0
Semapollenkes duratus 1 s 1 r s 3 2 s 4 1
Tiliaepollenkes spp. r 0 0 0 0 0 0 0 r r
Tricolpkes hlans 0 0 0 s r 0 r s s 1
Tricolpopollenkes geranoides 0 0 0 0 0 0 0 r 0 0
Tricolpopollenkes sp. < 20 pm 0 0 2 0 1 0 1 s r 0
Tricolpopollenkes spp. 4 2 s 0 1 0 1 s r r
Tricolporopollenkes spp. 0 2 1 r r r s 1 r 0
Triporopollenkes bkukus 5 11 7 1 7 5 4 9 15 9
Triporopollenkes sp. 2 0 0 0 0 0 0 0 0 0 0
Triporopollenites sp.1 3 0 2 r r 0 0 0 s 0
Triporopollenkes spp. 37 20 23 31 37 31 21 33 47 44
Ulmipollenkes spp. 0 0 0 0 r 0 0 0 0 0
Normapolles
Basopdlis obscurocostatus 0 r 0 0 r 0 0 0 0 r
Expresslpollls spp. 0 0 0 0 0 0 0 0 0 0
Extratriporopollenkes spp. 0 0 0 0 0 0 0 0 0 0
Kyandopollenkes anneratus 0 0 r 0 s r 0 2 r r
Nudopollis aff. N. theirgartii 0 0 0 0 0 0 0 0 0 0
Nudopollis terminalis r r 1 r r 1 1 s r r
Pseudcplicapollis sp. A (Tschudy, 1975) 0 0 0 0 0 0 0 0 0 0
Thompsonipollis magnificus 24 22 17 10 23 19 4 17 16 25
Thompsonipollis sp. 1 0 0 0 0 0 0 0 0 0 0
Trudopollis spp. 0 0 0 0 0 0 0 r 0 0
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Category Depth 10524 10633 10685 10704 10721 10757 10809 10832 10868 10S9C
Slide
Monolete Spores
A B F H L N P Q T V
Laevigatosporites spp. 9 19 25 19 24 22 18 22 23 20
Microfoveolatosporis pseudodentatus 0 r r 0 1 0 0 0 0 0
Microloveolatosporites spp. 0 0 0 1 1 0 0 0 0 0
Monolete spore spp. 0 0 0 0 0 0 0 0 0 3
Polypodium spp. 0 0 0 0 2 r 3 1 2 3
Verrucatosporites prosecundus 0 0 1 4 0 3 1 0 1 r
Verrucatosporites spp. 
Trilete Spores
0 0 3 2 17 0 0 0 0 0
Cicatricosisporites dorogensis 20 13 22 29 28 14 9 69 38 39
Converrucosisporltes spp. 0 0 0 r r 0 0 r r 2
Cyathedhes spp. 1 0 0 0 0 0 0 1 r 0
Oeltoidosporaspp. 14 2 6 7 3 8 11 15 13 23
Divisisporites enormis 9 3 7 6 13 4 1 2 4 6
Divisisporltes spp. 1 0 0 0 0 0 0 0 0 0
Gleicheniidltes spp. 5 1 2 3 3 2 2 r s 10
Hamulatisporites amplus 0 0 0 0 1 0 0 0 0 0
Hamulatlsporites spp. 0 0 0 0 0 0 0 0 0 0
Leiotriletes spp. 16 8 8 10 20 14 16 23 11 4
Lusatisporites spp. 0 0 0 0 0 0 1 0 0 0
Lycopodiumsporites spp. 3 1 r 0 r 2 4 0 s s
Microrellculatisporites spp. 4 3 3 8 2 4 1 4 10 6
Osmundaddltes spp. 0 r 3 r 1 1 1 5 1 5
Perotriletes spp. 0 0 1 0 r 0 2 0 0 0
Sterisporües buchenauensis 0 0 0 0 0 0 0 0 0 0
Stensporiles bujargensis 0 0 0 0 r 0 0 0 0 r
Sterisporhes bimammatus 0 r 2 1 1 2 2 r 3 r
Slerisporites spp. 2 0 0 0 0 0 0 0 0 1
Stensporiles sleroides 0 0 0 0 0 0 0 0 0 0
Trilete spore spp. 1 1 3 2 3 0 0 0 0 0
Triplanosporites spp. 0 0 0 0 0 0 0 0 0 0
Undulatlsporites spp. 
Gymnospemns
0 0 0 0 0 0 0 0 0 0
Bisaccate sp. 1 0 0 0 0 0 r 0 0 0 0
Bisaccale spp. 0 0 10 2 22 33 43 7 23 14
Cedripites spp. 0 0 0 0 r 0 0 0 0 0
Ephedripltes voluta 0 0 0 r 0 0 0 0 0 1
Ephedripites spp. 0 0 0 0 0 0 0 0 0 0
Inaperturopollenites spp. 3 2 0 0 0 0 4 2 0 0
PIceapollenltes spp. 0 0 0 0 1 0 0 0 0 0
Pinuspollenites spp. 6 7 0 2 2 2 7 2 5 3
Podocarpus spp. 0 0 0 0 0 0 0 0 r 0
Sequoidendron spp. 0 0 0 0 0 0 0 0 0 0
Taxodium spp. 
Others
12 9 1 20 20 10 37 39 29 30
Ovoidhes spp. 0 0 0 0 0 0 2 1 1 3
Pedlastnim spp. 0 3 r 1 s 6 6 S 4 6
Schizosporis paieocenlcus 0 0 0 1 0 0 0 0 0 0
Schlzosporis spp. 0 0 0 0 0 0 0 0 0 0
SIgmopollis spp. 0 1 0 0 0 0 0 0 0 0
Tetraporina spp. 0 0 0 0 0 0 0 r 0 s
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Category Depth 10914 10935 11083 11099 11154 11254 11340 11412 11528 11602
Slide Z AD JY JQ JS JU JR JV JL KC
Monolete Spores
Laevigatosporites spp. 20 33 16 15 14 8 21 16 8 13
Microfoveolatosporis pseudodentatus 0 0 0 0 0 0 0 0 0 0
Microfoveolalosporites spp. 0 0 0 0 0 0 0 0 0 0
Monolete spore spp. 0 r 0 0 0 0 0 0 0 0
Polypodium spp. 0 1 0 r r r r 0 s 0
Verrucatosporites prosecundus 0 2 0 0 r 1 0 s 1 2
Vemjcalosporites spp. 0 r 0 2 3 0 3 0 0 0
Trilete Spores
Cicatricosisporites dorogensis 33 23 12 10 9 3 30 35 24 8
Convenucosisporites spp. 0 r 2 2 r 0 r 1 r r
Cyathedites spp. 0 2 0 0 0 0 0 0 0 0
Oeltoidosporaspp. 8 19 24 32 9 1 20 18 9 14
Oivisiq)orites enormis 0 2 3 2 1 1 4 2 2 s
Divisisporites spp. 0 0 0 0 1 0 r 0 0 0
Gleicheniidites spp. 2 7 3 4 1 2 2 r s 2
Hamulatisporites amplus 0 0 0 0 0 1 0 r 0 0
Hamulatisporites spp. 0 0 0 0 0 0 0 0 0 0
Leiotriletes spp. 1 17 13 18 3 2 4 5 2 3
Lusatisporites spp. 0 ■ 0 0 0 0 0 0 0 0 0
Lycopodiumsporites spp. 1 4 0 0 s 0 s s 0 1
Mkroreticulalisporites spp. 2 5 2 4 1 1 1 1 1 1
Osmundacidites spp. 3 11 6 4 4 0 1 1 1 r
Perotriletes spp. 0 1 1 0 0 2 . 0 0 0 0
Sterisporites buchenauensis 0 0 0 0 0 0 0 0 0 0
Sterisporites bujargensis 0 r r 1 1 2 0 r 0 3
Sterisporites bimammatus 0 0 r 0 1 1 r r r 0
Sterisporites spp. 0 r 1 0 0 0 0 r 0 0
Sterisporites steroides 0 0 0 0 0 0 0 r 0 1
Trilete spore spp. 0 0 0 0 0 0 0 0 0 0
Triplanosporites spp. 0 0 0 0 0 0 0 0 0 0
Undulatlsporites spp. 0 r 0 0 0 0 0 0 0 0
Gymnosperms
Bisaccate sp. 1 0 r 0 0 0 0 0 1 r 0
Bisaccate spp. 11 23 4 5 13 6 12 1 11 10
Cedripites spp. 0 r 0 0 0 0 0 0 1 0
Ephedriphes voluta 0 0 0 0 r 0 0 0 r 0
Ephedripltes spp. 0 0 0 0 0 0 0 0 r 0
Inaperturopollenites spp. 0 0 0 0 0 0 0 0 0 0
Piceapollenites spp. 0 0 0 0 0 0 r r 0 r
Pinuspollenites spp. 0 7 0 4 2 3 2 1 2 s
Podocarpus spp. 0 0 0 0 0 0 0 0 0 0
Sequoidendron spp. 0 0 0 0 0 0 0 1 r 0
Taxodium spp. 19 25 15 26 42 4 13 32 12 23
Others
Ovoidhes spp. 1 3 1 r 1 4 1 2 1 3
Pediastntm spp. 0 1 2 s 3 0 1 3 4 6
Schizosporis paieocenlcus 0 0 0 0 0 0 0 0 0 0
Schizosporis spp. 0 0 0 0 11 3 11 15 7 7
SIgmopollis spp. 0 r 0 0 0 0 0 0 0 0
Tetraporina spp. 0 0 0 0 0 0 r? 0 0 0
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Category Depth 11701 11835 11928 12056 12139 12255 12292 12348 12472 12541
Slide
Monolete Spores
JN JP KB LG JZ KR KK KD LH KA
Laevigatosporites spp. 17 14 17 17 12 17 22 12 26 23
MIcrofoveolatospoiis pseudodentatus 0 0 0 0 0 0 0 0 0 0
Microloveolatosporites spp. 0 0 0 0 0 0 0 0 0 0
Monolete spore spp. 0 r 0 0 0 0 0 0 0 0
Polypodlum spp. r 1 0 0 0 0 0 1 0 0
Verrucatosporites prosecundus 1 r r 0 5 0 0 r 0 0
Verrucatosporites spp. 
Trilete Spores
0 0 0 0 0 1 0 0 1 r
Cicatricosisporites dorogensis 13 9 4 r 8 9 s 6 9 2
Converrucosisporites spp. r s r 0 1 r r 1 ■ r 1
Cyathedites spp. 0 0 0 0 0 0 0 0 0 0
Oeltoidosporaspp. 19 16 8 9 14 15 18 23 7 7
Divisisporites enormis 1 1 1 1 3 2 3 0 3 0
Divisisporites spp. 0 0 0 0 0 0 0 1 r 0
Gleicheniidites spp. 1 4 1 1 1 2 2 1 5 5
Hamulatisporites amplus 0 0 0 0 0 0 0 0 0 0
Hamulatisporites spp. 0 0 0 0 0 0 s 0 r 0
Leiotriletes spp. 2 3 4 7 4 2 3 14 3 8
Lusatisporites spp. 0 0 0 1 0 0 0 0 0 0
Lycopodiumsporites spp. 0 r 0 1 1 1 0 r 0 r
Microreticulatisporites spp. r r 2 s r r 0 1 2 0
Osmundacidites spp. r 1 r 1 0 r 2 3 1 5
Perotriletes spp. 0 0 0 0 0 0 0 0 0 0
Sterisporites buchenauensis 0 0 0 0 s r 5 r s r
Sterisporites bujargensis r 1 2 1 0 1 4 4 1 8
Sterisporites bimammatus 0 0 r 0 0 0 r 0 0 0
Sterisporites spp. r 2 1 0 5 5 0 0 0 0
Sterisporites steroides r r r 0 s 8 r 2 0 0
Trilete spore spp. 0 0 0 0 0 0 0 0 0 0
Triplanosporites spp. 0 0 0 0 0 0 0 0 0 0
Undulatisporites spp. 
Gymnosperms
0 0 0 0 0 0 0 0 0 0
Bisaccate sp. 1 0 0 0 0 0 0 0 0 0 0
Bisaccate spp. 18 33 16 41 IS 13 16 12 6 19
Cedripites spp. 1 0 1 0 1 0 0 0 0 0
Ephedripites voluta 0 0 0 0 0 0 0 0 0 0
Ephedripltes spp. 0 0 0 0 0 r 0 0 0 0
Inaperturopollenites spp. 0 0 0 0 0 0 0 0 0 9
Piceapollenites spp. 0 0 0 0 r r r 1 1 0
Pinuspollenites spp. r 23 3 15 9 9 9 11 2 5
Podocarpus spp. 0 r 0 1 r 0 0 r r 0
Sequoidendron spp. 0 r r 1 r 0 0 0 0 0
Taxodium spp. 
Others
14 21 23 56 42 35 32 28 25 25
Ovoidhes spp. 2 1 2 2 4 r r 1 0 r
Pediastntm spp. 3 7 1 7 12 12 7 6 18 3
Schizosporis paieocenlcus 0 0 0 0 0 0 0 0 0 0
Schizosporis spp. 5 7 6 5 8 7 9 12 7 13
SIgmopollis spp. 0 0 0 0 0 0 0 0 0 0
Tetraporina spp. 0 0 0 0 0 0 0 0 0 0
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Laevigatosporites spp. 25 21 29 30 27 27 32 22 11 21
Microfoveolatosporis pseudodentatus 0 0 0 0 0 0 0 0 0 0
Microfoveolalosporites spp. 0 0 0 0 0 0 0 0 0 0
Monolete spore spp. r 0 0 r 0 0 0 0 0 0
Pofypodium spp. r 0 r r 0 s 0 0 0 r
Verrucatosporites prosecundus 0 0 0 s 0 0 0 0 0 0
Verrucatosporites spp. 
Trilete Spores
1 1 1 1 1 1 0 1 r 4
Cicatricosisporites dorogensis 36 1 25 17 60 10 18 6 6 7
Converrucosisporites spp. s r 1 r 1 6 1 0 0 1
Cyathedites spp. 0 0 0 0 0 0 0 0 0 38
Oeltoidosporaspp. 21 16 15 14 23 39 46 29 12 1
Divisisporites enormis 1 r 0 s 1 s 2 0 s 0
Divisisporites spp. 0 0 0 r 0 0 0 0 0 r
Gleicheniidites spp. r 1 4 2 3 1 5 0 r r
Hamulatisporites amplus 1 0 0 0 0 r 0 1 0 0
Hamulatisporites spp. 0 0 0 0 0 r 0 0 0 18
Leiotriletes spp. 11 6 7 8 14 22 23 19 21 0
Lusatisporites spp. 0 0 0 0 0 0 0 0 0 0
Lycopodiumsporites spp. s r 0 r 0 s S 1 r 2
Microreticulatisporites spp. 2 r 0 1 4 s 3 2 1 5
Osmundacidites spp. 2 1 1 0 2 r 0 1 0 r
Peretriletes spp. 0 0 0 r r 0 r 0 0 0
Sterisporites buchenauensis 0 r 0 r 0 0 0 0 0 0
Sterisporites bujargensis r 11 2 2 0 1 1 2 0 2
Sterisporites bimammatus r 0 0 r r 0 0 0 0 0
Sterisporites spp. 1 0 0 0 r 0 0 0 0 0
Sterisporites steroides 0 0 0 r 0 r 0 r r 0
Trilete spore spp. 0 0 1 0 0 0 0 f 0 r
Triplanosporites spp. 0 0 0 0 0 0 0 r r 0
Undulatisporites spp. 
Gymnospemis
0 0 0 r 0 0 0 0 0 0
Bisaccate sp. 1 0 0 0 0 0 0 0 0 0 0
Bisaccate spp. 11 4 11 9 9 14 11 29 15 24
Cedripites spp. 0 0 0 0 0 0 0 1 0 0
Ephedripites voluta 0 0 0 0 0 0 0 0 0 0
Ephedripites spp. 0 0 0 0 0 0 0 0 0 0
Inaperturopollenites spp. 0 0 0 4 0 0 0 0 0 0
Piceapollenites spp. 0 0 0 r 0 1 0 0 s 4
Pinuspollenites spp. 4 4 r 7 3 13 9 23 9 26
Podocarpus spp. 0 0 0 0 0 r 0 r 0 0
Sequoidendron spp. 0 0 0 0 0 0 0 0 0 0
Taxodium spp. 
Others
23 22 13 37 17 14 23 41 16 29
Ovoidites spp. s 1 2 s 2 1 2 0 1 r
Pediastrum spp. 2 4 7 7 4 32 5 4 S 6
Schizosporis paleocenicus 0 0 0 0 0 0 0 0 0 0
Schizosporis spp. 9 9 7 10 5 3 5 4 6 2
Sigmopollisspp. 0 0 0 0 0 0 0 0 0 0
Tetraporina spp. 0 0 0 0 0 0 0 0 0 0
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Laevigatosporites spp. 14 20 19 17 29 22 12 20 27 16
Microfoveolatosporis pseudodentatus 0 0 0 0 0 0 0 0 0 0
Microfoveolalosporites spp. 0 0 0 0 0 0 0 r s r
Monolete spore spp. 0 0 0 0 0 0 0 0 0 0
Polypodlum spp. 0 0 0 0 0 0 s s r 0
Verrucatosporites prosecundus 0 0 0 0 0 0 0 0 0 0
Verrucatosporites spp. 
Trilete Spores
1 1 0 0 2 s 1 3 0 0
Cicatricosisporites dorogensis 5 14 14 14 8 25 11 6 15 9
Converrucosisporites spp. 1 s r 2 s 1 2 2 2 r
Oyathed'ites spp. 20 19 12 28 16 35 9 7 19 12
DeKoidospora spp. 0 0 0 0 0 r 0 r 1 0
Divisisporites enormis 0 0 0 0 0 0 0 0 0 0
Divisisporites spp. s s 0 0 0 0 0 0 0 0
Gleicheniidites spp. 1 0 r 0 0 0 0 0 r 0
Hamulatisporites amplus 0 0 0 0 0 0 0 0 0 0
Hamulatisporites spp. 4 15 6 11 9 12 13 7 15 8
Leiotriletes spp. 0 0 0 0 0 0 0 0 0 0
Lusatisporites spp. 0 0 0 0 0 0 0 0 0 0
Lycopodiumsporites spp. s r r 0 s 0 0 s r r
Microreticulatisporites spp. 3 1 s 1 s 1 2 r 1 1
Osmundacidites spp. 0 s r 1 0 0 r 1 0 r
Perotriletes spp. 0 0 0 0 0 0 0 0 0 0
Sterisporites buchenauensis 1 r 0 0 r 0 s 2 r r
Sterisporites bujargensis 2 3 s 0 s 3 3 2 2 3
Sterisporites bimammatus 0 0 0 0 0 0 0 0 r 0
Sterisporites spp. 0 1 0 0 0 • 0 0 0 1 0
Sterisporites steroides 0 r 0 0 0 0 0 0 0 0
Trilete spore spp. 0 0 0 0 r 0 0 0 0 0
Triplanosporites spp. 0 r 0 0 0 0 0 0 0 0
Undulatisporites spp. 
Gymnosperms
1 0 0 0 0 0 0 0 0 0
Bisaccate sp. 1 0 0 0 0 0 0 0 0 0 0
Bisaccate spp. 24 23 14 24 20 25 21 15 16 28
Cedripites spp. 0 0 0 0 0 0 0 0 0 0
Ephedripites voluta 0 0 0 0 0 0 0 0 0 0
Ephedripites spp. 0 0 0 0 0 0 0 0 0 0
Inaperturopollenites spp. 0 0 0 0 0 0 0 0 0 0
Piceapollenites spp. 0 3 0 1 0 0 0 r 5 0
Pinuspollenites spp. 13 9 4 13 10 10 5 7 0 7
Podocarpus spp. r 0 r r 0 0 s 0 0 r
Sequoidendron spp. 0 0 0 0 0 0 0 0 0 0
Taxodium spp. 
Others
76 18 31 68 52 21 38 25 20 14
Ovoidites spp. 1 s 2 0 s 3 2 s s 1
Pediastrum spp. 1 4 r 3 8 5 2 1 1 6
Schizosporis paleocenicus 0 0 0 0 0 0 0 0 0 0
Schizosporis spp. 3 1 2 2 0 0 r 0 7 1
SIgmopollis spp. 0 0 0 0 0 0 0 0 0 0
Tetraporina spp. 0 0 0 0 0 0 0 0 0 0
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Fungal Spores
Brachysporites spp. 0 0 0 0 0 0 0 0 0 0
Oicellaesporites popovii 0 0 0 0 0 0 0 0 0 0
DIcellaesporites spp. 0 1 0 0 0 0 0 0 0 1
Oiporicellaespofites psilatus 0 0 0 0 0 0 0 0 0 r
Oipocicellaesporites reticulatus 0 0 0 0 0 0 0 0 0 r
Olporicellaesporites spp. 0 0 0 0 1 0 0 r r r
Oiporisporites sp. 1 0 0 0 0 0 0 0 0 0 0
Oiporisporites sp. 2 0 0 0 0 0 0 0 0 0 0
Oiporisporites spp. 0 0 0 0 0 0 0 0 0 0
Oiporisporites type 2 (E and 0,1974) 0 0 0 0 0 0 0 0 0 0
Oyadosporonites schwabii 0 0 0 0 0 0 0 0 0 0
Oyadosporoflltes spp. 0 0 0 0 0 0 0 0 r 0
Fungal spore spp. 0 0 0 1 0 0 0 1 1 0
FusHormisporltes crabbli 0 0 0 0 0 0 0 0 0 1
Hypoxylon spp. 0 0 0 0 0 0 0 0 0 0
Inapertispofites spp. 1 4 1 0 1 1 0 r 1 r
Involutisporonltes spp. 0 0 0 0 0 0 0 0 0 r
Lacrimasporonlles basldli 1 0 0 0 0 .0 0 0 r 3
Monoporisporites sp. lagenid 0 0 0 0 0 0 0 0 0 0
Monoporisporites spp. 1 0 0 0 1 r 0 0 1 3
Multicellaesporites spp. 1 0 0 0 0 0 0 0 0 0
Pesavis tagulensis 0 0 0 0 0 0 0 0 0 0
Pleuricellaesporites spp. 1 0 0 1 0 0 1 r 3 1
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Fungal Spores
Brachysporites spp. 0 0 0 0 0 0 0 0 0 0
Oicellaesporites popovii 0 0 0 0 r 0 0 0 0 0
Oicellaesporites spp. 0 s 1 0 1 0 0 0 0 0
Olporicellaesporites psilatus 0 0 0 0 0 0 0 0 0 0
Oiporicellaesporites reticulatus 0 0 0 0 0 0 0 0 0 0
Olporicellaesporites spp. 0 0 0 0 0 1 0 0 0 0
Oiporisporites sp. 1 0 0 0 0 0 0 0 0 0 0
Oiporisporites sp. 2 0 0 0 0 0 0 0 0 0 0
Oiporisporites spp. 0 0 0 0 r r 0 r 0 r
Oiporisporites type 2 (E and 0,1974) 0 0 0 0 0 0 0 0 0 0
Oyadosporonites schwabii 0 0 0 0 0 0 0 0 0 0
Oyadosporonites spp. 0 0 0 0 r 0 0 r 0 0
Fungal spore spp. 0 1 0 0 0 0 0 0 0 0
Fusifomiisporites crabbii 0 0 0 r r 1 1 0 0 0
Hypoxylon spp. 0 r 0 0 0 0 0 0 0 0
Inapertisporites spp. 2 0 4 1 1 5 r r 0 0
Involutisporonltes spp. 0 0 0 0 0 0 0 0 0 0
Lacrimasporonlles basidii 0 0 0 0 0 0 0 r 0 0
Monoporisporites sp. lagenid 0 0 0 0 0 0 0 0 0 0
Monoporisporites spp. 1 r 2 0 1 0 1 0 r r
Multicellaesporites spp. 0 r 0 0 0 1 0 0 0 0
Pesavis tagulensis 0 0 0 0 0 0 0 0 0 0
Pleuricellaesporites spp. 0 2 3 0 2 s 1 s 0 r
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Brachysporites spp. 0 0 0 0 0 0 0 0 0 0
Oicellaesporites popovii 0 0 0 0 0 0 0 0 0 0
Oicellaesporites spp. 0 0 1 0 0 0 r 0 s 0
Olporicellaesporites psilatus 0 0 0 0 0 0 0 0 0 0
Olporicellaesporites reticulatus 0 0 0 0 0 0 0 0 r 0
Oiporicellaesporites spp. 0 0 0 1 r 0 r 0 r 0
Oiporisporites sp. 1 0 0 0 0 r 0 0 0 0 0
Oiporisporites sp. 2 0 0 0 0 0 0 0 0 0 0
Oiporisporites spp. 0 r 0 0 0 0 0 0 0 0
Oiporisporites type 2 (E and 0,1974) 0 0 0 0 r 0 0 0 0 0
Oyadosporonites schwabii 0 0 0 0 0 0 0 r 0 0
Oyadosporonites spp. 0 0 0 2 0 0 0 0 0 0
Fungal spore spp. 0 0 0 0 0 0 r 0 0 0
FusHormisporltes crabbli 0 0 0 0 r 0 0 0 r 0
Hypoxylon spp. 0 0 0 0 0 0 0 0 0 0
Inapertisporites spp. r r r 3 1 0 r 3 4 5
Involutisporonltes spp. 0 0 0 0 0 0 0 0 0 0
LacrimasporonHes basidll 0 r 1 1 0 r 1 0 0 2
Monoporisporites sp. lagenid 0 0 0 0 r 0 0 0 1 0
Monoporisporites spp. r 0 1 r 0 r 1 1 r 0
Multicellaesporites spp. 0 0 0 0 0 0 0 0 0 0
Pesavis tagulensis 0 0 0 0 0 0 0 0 0 0
Pleuricellaesporites spp. r r 0 1 s 2 r s 2 3
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Brachysporites spp. 0 0 0 0 0 0 0 0 0 0
Oicellaesporites popovii 0 0 0 s 0 0 0 0 0 0
Oicellaesporites spp. 0 0 0 0 r 0 r r r r
Oiporicellaesporites psilatus 0 0 0 0 0 0 0 0 0 0
Oiporicellaesporites reticulatus 0 0 0 0 0 0 0 0 0 0
Oiporicellaesporites spp. 0 r 0 r 0 r 1 0 0 0
Oiporisporites sp. 1 0 0 0 0 0 0 0 0 0 0
Oiporisporites sp. 2 0 0 0 0 0 0 0 0 0 0
Oiporisporites spp. 0 0 0 0 0 r 0 0 0 0
Oiporisporites type 2 (E and 0,1974) 0 0 0 1 0 0 0 r 0 0
Oyadosporonites schwabii 0 0 0 0 0 0 0 0 0 0
Oyadosporonites spp. 0 1 0 r 0 0 0 0 0 0
Fungal spore spp. 0 0 0 0 0 0 0 0 0 0
Fusiform isporhes crattbii 0 0 0 r 0 r 0 0 0 0
Hypoxylon spp. 0 0 0 0 0 0 0 0 0 0
Inapertisporites spp. r 3 1 3 r r r 3 r 1
Involutisporonltes spp. 0 r 0 0 0 0 0 0 0 0
Lacrimasporonites basidii 0 r 0 1 r 0 0 0 0 0
Monoporisporites sp. lagenid 0 0 0 0 0 0 0 0 0 0
Monoporisporites spp. 0 0 1 0 1 r 0 1 r 0
Multicellaesporites spp. 0 0 0 r 0 r 0 0 0 0
Pesavis tagulensis 0 0 0 0 0 0 0 0 0 0
Pleuricellaesporites spp. r r r 6 0 r r 6 r 2
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Brachysporites spp. 0 0 0 r s 0 0 0 1 1
Dicellaesporftes popovii 0 0 0 0 0 0 0 0 0 0
Oicellaesporites spp. s 0 0 r 0 0 r 0 r r
Oiporicellaesporites psilatus 0 0 0 0 0 0 0 0 0 0
Oiporicellaesporites reticulatus 0 0 0 0 0 0 0 0 0 0
Oiporicellaesporites spp. 0 0 0 0 r 0 r 0 0 r
Oiporisporites sp. 1 0 0 0 0 0 0 0 0 0 0
Oiporisporites sp. 2 0 0 0 0 r 0 0 0 0 0
Oiporisporites spp. 0 0 0 0 r r 0 0 0 0
Oiporisporites type 2 (E and 0,1974) 0 0 0 0 0 0 0 0 0 0
Oyadosporonites schwabii 0 0 0 0 0 0 0 0 0 0
Oyadosporonites spp. 0 0 0 0 r 0 1 0 0 0
Fungal spore spp. 0 0 0 0 0 0 0 0 0 0
Fusilormisporites crabbii 0 0 0 0 0 0 0 0 r 0
Hypoxylon spp. 0 0 0 0 0 0 0 0 0 0
Inapertisporites spp. 2 0 2 1 5 r 0 0 1 r
Involutisporonites spp. 0 0 0 0 0 0 0 0 r 0
Lacrimasporonites basidii 1 0 0 0 s r 0 0 1 0
Monoporisporites sp. lagenid 0 0 0 0 0 0 0 0 0 r
Monoporisporites spp. 1 r s s 5 0 s 0 r r
Multicellaesporites spp. 0 0 0 0 0 0 0 0 0 0
Pesavis tagulensis 0 r 0 0 r 0 0 0 0 0
Pleuricellaesporites spp. 3 r 1 4 1 0 1 0 s 0
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Achomosphasra aldcomu 0 2 r 2 2 0 0 0 0 0
Achomosphaera spp. 4 0 0 2 0 0 0 0 0 0
Adnatosphaeridlum multisplnosum 9 16 1 6 10 2 3 2 2 0
Adnatosphaeridlum spp. 0 12 2 3 4 2 1 0 0 0
Apectodlnlum homomoiphum 2 1 2 2 2 2 0 0 1 s
Apectodlnluin cf. hyperacanthum 0 0 0 0 0 0 0 0 0 0
Areosphaerkjium diktyoplokus 0 0 0 0 0 0 0 0 0 r
cf. Baliacasptiaera spp. 3 3 3 4 r 0 1 0 0 0
Caiigodinium amiculalum 0 0 0 0 0 0 0 0 0 0
Cleistosphaeridium-Operculodlnium spp. 46 46 43 46 36 61 34 12 8 6
Cordosphaeridium Inodes 0 5 0 0 0 0 0 0 1 1
Cordosphaeridium minimum 0 0 0 0 0 0 0 0 0 0
Cordosphaeridium spp. 2 11 r 2 0 2 0 2 r r
Cyst typo 1 2 0 0 2 1 3 0 8 5 5
cf. Dellandrea phosphorilica 0 0 1 0 0 0 3 0 0 0
Oinocyst 1 0 0 0 0 0 0 0 0 0 0
Dinocyst spp. 0 0 0 0 1 0 0 0 0 0
Diphyes coliigerum 0 1 0 0 0 r 0 S r 1
Diphyes spp. 0 0 0 1 0 0 0 0 0 0
cf. Giaphyrocysta exubetans 0 s 0 0 r 0 1 s 1 r
cf. Hystrichokolpoma spp. 6 10 0 1 r 0 0 0 0 0
Hystrichokoipoma spp. 0 0 0 0 r 0 0 0 0 0
impagidinium spp. 0 0 0 r r 0 0 0 0 r
Linguiodinium machaerophorum 0 9 1 r r 1 1 r 0 0
cf. Muralodinium fimbralum 0 0 0 0 0 0 0 0 0 0
Opercuiodinium spp. 1 0 0 1 0 0 0 r 0 0
Peridinioid Oinocyst spp. 4 10 1 5 3 14 5 s 2 1
Polysphaeridium spp. 0 r 0 0 0 0 0 0 0 0
Polysphaeridium subtile ' 7 0 0 0 1 0 0 r s r
Spinidinium sagittula 0 0 0 0 0 0 0 0 0 0
Spiniferites septata 0 0 0 0 0 0 0 0 0 0
Spiniferites spp. 1 2 1 r 6 r 5 0 r 5
Spinifentes-Achomosphaera spp. 6 22 5 11 11 3 4 5 3 3
Trtcftodinium hirsuKum 0 0 0 0 0 0 0 0 0 0
Tuibiosphaara spp. 0 0 0 0 0 0 0 0 0 0
Tutbiosphaera spp. 0 0 0 0 0 0 0 0 0 0
Wetzeiiella aiticuiata 0 1 6 7 r 5 2 0 0 s
Wetzeiiella spp. 
Acrftarchs
0 0 0 0 0 0 0 0 0 0
Acritarch sp 1 0 1 0 1 0 r 5 1 4 5
Cymatiosphaera spp. 0 1 0 0 0 1 0 r r 0
Letosphaerkfiaspp. 13 28 23 12 10 17 36 2 20 12
Michrystridium spp. 0 0 0 0 0 0 0 0 0 0
Rerospennopsis sp 1 0 0 0 0 0 0 0 0 0 0
Rerospennopsis spp. 0 0 0 r r 0 0 0 0 0
Veryhachium spp. 0 0 0 0 0 0 0 0 0 0
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Actiomospliaera aldcomu 0 0 0 0 1 10 0 0 0 0
Achomosphaera spp. 0 0 0 0 0 1 r 0 0 1
Adnatosphaeridlum multisplnosum 3 1 r 1 0 11 0 1 13 s
Adnatosphaeridlum spp. 0 0 0 0 0 0 0 0 0 0
Apectodlnlum homomoiphum 1 0 0 0 3 2 0 0 20 13
Apectodlnlum d . hyperacanthum 0 0 0 0 0 0 0 0 0 r
Areosphaeridlum diktyoplokus 0 0 0 0 0 0 0 0 0 0
cf. Batlacasphaera spp. 0 1 0 r 6 r r 2 2 1
Caiigodinium amiculatum 0 0 0 0 0 2 0 0 0 0
Cleistosphaeridlum-Operculodlnlum spp. 14 4 6 5 8 33 s s 91 46
Cordosphaeridium inodes 0 0 0 0 0 0 0 0 0 1
Cordosphaeridium minimum 0 0 0 0 0 0 0 0 0 r
Cordosphaeridium spp. 1 r 1 0 r 1 0 0 s 1
Cyst type 1 8 5 0 0 0 11 0 0 0 2
cf. Deflandrea phosphorilica 0 0 0 0 0 0 0 0 0 0
Oinocyst 1 0 3 0 0 0 0 0 0 0 0
Oinocyst spp. 0 0 0 0 0 0 0 0 0 1
Oiphyes colllgemm 0 0 0 0 4 4 0 0 7 r
Oiphyes spp. 2 0 0 0 0 0 0 0 0 0
cf. Giaphyrocysta exuberans 0 1 5 1 r 0 s 0 0 0
cf. Hystrichokolpoma spp. 0 0 0 0 0 3 0 0 0 0
Hystrichokolpoma spp. 0 0 0 0 0 0 0 0 0 0
Impagidinium spp. 0 0 0 0 0 0 0 0 0 0
Linguiodinium machaerophorum 0 0 0 0 1 10 r 0 2 0
cf. Muratodlnium fimbratum 0 0 0 0 0 0 0 0 0 0
Opercuiodinium spp. 0 0 0 0 0 0 0 0 0 0
Peridinioid Oinocyst spp. 0 10 r s 1 12 1 s 3 6
Polysphaeridium spp. 0 0 0 0 0 1 0 0 0 0
Polysphaeridium subtile 0 0 1 1 r 0 r 0 0 0
Spinidinium sagittula 0 0 0 0 0 0 1 r 0 0
Spiniferites septata 0 0 0 0 0 0 0 0 0 0
Spiniferites spp. 0 0 0 r r 8 s r 2 1
Spiniferites-Achomosphaera spp. 8 r 5 3 s 13 1 r 9 3
Trichodlnlum hirsuKum 0 0 0 0 1 0 0 0 1 0
Tutbiosphaera spp. 0 0 0 0 0 0 0 0 0 r
Tutbiosphaera spp. 0 0 0 0 0 0 0 0 0 0
Wetzeiiella articulata 1 0 0 0 r r 0 0 1 s
Wetzeiiella spp. 
Acrftarchs
0 0 0 0 0 1 0 0 0 0
Acritarch s p l 0 0 0 0 0 7 0 r s 0
Cymatiosphaera spp. 0 0 0 0 0 0 0 0 0 0
Leiosphaeridia spp. 1 12 0 5 19 32 3 3 9 31
Michrystridium spp. 0 0 0 0 1 r 0 0 0 0
Pterospermopsis sp 1 0 1 0 0 0 0 0 0 0 0
Rerospennopsis spp. 0 r 0 0 r 0 0 0 0 r
Veryhachium spp. 0 0 0 0 0 0 0 0 0 0
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Achomosphaera aldcomu 0 0 r 0 0 0 0 0 0 0
Achomosphaera spp. r 0 0 0 0 0 0 r 1 0
Adnatosphaeridlum multisplnosum 1 1 3 1 5 1 0 r 0 3
Adnatosphaeridlum spp. 0 r 0 0 0 0 0 0 0 0
Apectodlnlum homomotphum 9 1 8 1 1 1 0 1 2 0
Apectodlnlum d . hyperacanthum 0 0 0 0 0 0 0 0 0 0
Areosphaeridlum diktyoplokus 0 0 0 0 0 0 0 0 0 0
d . Batlacasphaera spp. 1 0 1 3 r 2 0 1 s 1
Caiigodinium amiculatum 0 0 r 0 0 s 3 3 r 0
Clelstosphaeridlum-Operculodlnlum spp. 95 47 65 13 5 6 4 9 54 10
Cordosphaeridium Inodes 2 0 3 0 0 0 r 0 r 0
Cordosphaeridium minimum 0 r 0 0 0 0 0 0 0 0
Cordosphaeridium spp. r 0 r 0 r r r 0 s 0
Cyst type 1 0 0 0 0 0 0 0 0 0 0
d . Deflandrea phosphoritlca 0 0 0 0 0 1 0 0 0 0
Oinocyst1 0 0 0 0 0 0 0 0 0 0
Oinocyst spp. 0 0 3 0 0 0 0 0 0 0
Diphyes coliigerum 1 s 2 0 0 0 0 1 1 0
Diphyes spp. 0 0 0 0 0 0 0 0 0 0
d . Giaphyrocysta exuberans 0 0 0 0 0 0 0 0 0 0
d . Hystrichokolpoma spp. 0 r 0 0 0 0 0 0 0 0
Hystrichokolpoma spp. 0 0 0 0 0 0 0 0 0 0
Impagidinium spp. 0 0 0 0 0 0 0 0 0 0
Linguiodinium machaerophorum 0 0 0 0 0 0 0 0 0 0
d . Muratodlnium fimbratum 0 0 0 0 0 0 0 0 0 0
Opercuiodinium spp. 0 0 0 0 0 0 0 0 0 0
Peridinioid Dinocyst spp. 1 s 1 1 1 1 r r 2 4
Polysphaeridium spp. 3 r 0 0 0 0 0 0 0 0
Polysphaeridium subtile 0 0 0 0 0 0 0 0 r r
Spinidinium sagittula 0 0 0 1 f 0 0 0 0 0
Spiniferites septata 3 0 0 0 0 0 0 0 0 0
Spiniferites spp. 1 r r 0 r 2 1 r r 0
Spiniferites-Achomosphaera spp. 4 r 1 1 0 s 0 4 3 r
Trichodinium hirsuitum 0 0 0 0 1 3 3 1 0 1
Tutbiosphaera spp. 1 r 0 0 0 0 0 0 0 0
T  utbiosphaera spp. 0 0 0 0 0 0 0 0 0 0
W etzeiiella articulata 0 0 6 0 0 0 0 0 0 0
W etzeiiella spp. 0 0 0 0 0 0 0 0 0 0
Acrltarchs
Acritarch sp 1 0 0 0 0 0 0 0 0 0 0
Cymatiosphaera spp. 0 0 0 0 0 0 0 0 0 0
Leiosphaeridia spp. 3 15 12 2 5 3 3 11 20 3
Michrystridium spp. 0 0 0 0 0 0 0 r 0 0
Pterospermopsis sp 1 0 0 0 0 0 0 0 0 0 0
Pterospennopsis spp. 0 0 0 0 0 0 0 0 0 0
Veryhachium spp. 0 0 0 0 r 0 0 0 0 0
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Dlnoflegelletes
Achomosphaera aldcomu 0 0 0 0 0 0 0 0 0 0
Achomosphaera spp. 0 r r 0 1 0 0 0 0 0
Adnatosphaeridlum multisplnosum 2 3 0 0 1 r 0 0 0 r
Adnatosphaeridlum spp. 0 0 0 0 0 0 r 0 r 0
Apectodlnlum homomorphum r 2 0 r 0 0 0 0 15 0
Apectodlnlum d . hyperacanthum 0 0 0 0 0 0 0 0 s 0
Areosphaeridlum diktyoplokus 0 0 0 0 0 0 0 0 0 0
d . Batlacasphaera spp. s r 1 4 6 5 r r 0 1
Caiigodinium amiculatum 2 7 1 s 4 r 0 0 1 0
Cleistosphaeridlum-Operculodinium spp. 15 20 3 3 15 r 14 3 124 5
Cordosphaeridium inodes 0 r r 0 r 0 0 r s 0
Cordosphaeridium minimum 0 0 0 1 0 0 0 0 0 0
Cordosphaeridium spp. s r 2 r 1 0 0 0 s 0
Cyst type 1 0 0 0 0 0 0 0 0 0 0
d . Dellandrea phosphorilica 0 0 0 r r 0 0 0 0 0
Dinocyst 1 0 0 0 0 0 0 0 0 0 0
DInocyst spp. 0 2 0 0 0 0 0 0 2 0
Diphyes coliigerum 0 3 0 0 s 0 2 0 r 0
Oiphyes spp. 0 0 0 0 0 0 0 0 0 0
d . Giaphyrocysta exuberans s r r 0 1 0 0 0 r 0
d . Hystrichokolpoma spp. 0 0 0 0 0 0 0 0 0 0
Hystrichokolpoma spp. 0 0 0 0 0 0 0 0 0 0
Impagidinium spp. 0 0 0 0 0 0 0 0 0 0
Linguiodinium machaerophontm r 0 0 0 0 0 0 0 0 0
d . Muratodlnium fimbratum 3 r r r 4 0 r 1 0 0
Opercuiodinium spp. r 0 0 0 0 0 0 0 0 0
Peridinioid Oinocyst spp. s 6 r 1 1 r 1 2 1 1
Polysphaeridium spp. 2 0 0 0 0 0 0 0 0 0
Polysphaeridium subtile 0 0 0 0 0 0 r 0 0 0
Spinidinium sagittula 0 r 0 0 0 0 0 r 0 0
Spiniferites septata 0 0 0 0 0 0 0 0 0 0
Spiniferites spp. r 2 0 r 2 s 8 r 1 0
Spiniferites-Achomosphaera spp. 3 1 1 0 2 1 1 0 3 r
Trichodinium hirsuitum 5 2 r 0 1 r r 1 s s
Tutbiosphaera spp. 0 0 0 0 0 0 0 0 0 0
Tutbiosphaera spp. 0 0 0 0 0 0 0 0 r 0
Wetzeiiella articulata r 4 r r r 0 0 0 0 0
Wetzeiiella spp. 0 0 0 0 0 0 0 0 0 0
Acrltarchs
Acritarch sp1 0 0 0 0 0 0 0 1 0 0
Cymatiosphaera spp. 0 0 0 0 0 0 0 0 0 0
Leiosphaeridia spp. 4 6 4 12 14 6 1 11 9 0
Michrystridium spp. 0 0 0 0 0 0 0 0 0 0
Rerospennopsis sp 1 0 0 0 0 0 0 0 0 0 p
Rerospennopsis spp. 0 0 0 0 0 0 1 0 0 b
Veryhachium spp. 0 0 0 0 0 0 0 0 0 0
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Category Depth 14251 14359 14423 14445 14526 14544 14681 14747 14792 14914
Slide
OlncflagellBtes
KT LT MF MD KS LU MG ML MJ LW
Achomosphaera aldcomu 0 0 0 0 0 0 0 0 0 0
Achomosphaera spp. 0 1 0 0 0 0 0 0 0 r
Adnatosphaerkllum multisplnosum 0 r 21 0 0 0 3 1 s 9
Adnatosphaeridlum spp. r 0 24 3 r 0 4 8 0 8
Apectodlnlum homomorphum r 1 s r 1 1 13 2 s 1
Apectodlnlum d . hyperacanthum 0 0 0 0 s 1 2 1 r r
Areosphaeridlum diktyoplokus 0 0 0 0 0 0 0 0 0 0
d . Batlacasphaera spp. 1 0 t r r 0 r s 0 r
Caiigodinium amiculatum 0 0 0 0 0 0 0 0 0 0
Cleistosphaeridlum-Operculodlnlum spp. 4 47 39 6 14 29 75 54 15 50
Cordosphaeridium Inodes 0 s 1 0 r 0 1 1 1 2
Cordosphaeridium minimum 0 0 0 0 0 0 0 r 0 0
Cordosphaeridium spp. 1 1 r s r 0 1 r 0 0
Cyst type 1 0 0 0 r 0 0 0 0 0 0
d . Deflandrea phosphoritlca 0 0 0 0 0 0 0 0 0 0
DInocyst 1 0 0 0 0 0 0 0 0 0 0
DInocyst spp. 0 0 0 r 0 0 0 0 0 0
Diphyes coliigerum 0 3 r 0 1 2 0 0 0 r
Diphyes spp. 0 0 0 0 0 0 0 0 0 0
d . Giaphyrocysta exuberans 0 0 0 0 0 0 0 r 0 0
d . Hystrichokolpoma spp. 0 0 0 0 0 0 0 0 0 0
Hystrichokolpoma spp. 0 0 0 0 0 0 0 0 0 0
Impagidinium spp. 0 0 0 0 0 0 0 0 0 0
Linguiodinium machaerophorum 0 0 0 0 0 0 0 r 0 0
d . MuratrxJinlum fimbratum 0 0 0 0 0 0 0 0 0 0
Opercuiodinium spp. 0 0 0 0 0 0 0 0 0 0
Peridinioid DInocyst spp. 2 s 1 5 r 2 4 r s 1
Polysphaeridium spp. 0 0 0 0 0 0 0 0 0 0
Polysphaeridium subtile 0 1 2 0 0 0 0 0 r 0
Spinidinium sagittula 0 0 0 0 0 0 0 0 0 0
Spiniferites septata 0 0 0 0 0 0 0 0 0 0
Spiniferites spp. s 10 2 2 0 0 1 1 r 2
Spiniferites-Achomosphaera spp. 0 0 4 1 s 1 s 4 0 1
Trichodinium hirsuitum 1 0 1 0 r 0 1 0 s 0
Tutbiosphaera spp. 0 0 0 0 0 0 0 0 0 0
Tutbiosphaera spp. 0 r r 0 0 0 0 0 0 0
Wetzeiiella articulata 0 0 0 0 r 0 0 0 0 0
Wetzeiiella spp. 
Acrltarchs
0 0 0 0 0 0 0 0 0 0
Acritarch sp1 0 0 0 0 0 0 0 0 0 0
Cymatiosphaera spp. 0 0 0 0 0 0 0 0 0 0
Leiosphaeridia spp. 0 6 11 6 3 3 15 10 5 5
Michrystridium spp. 0 0 0 0 0 0 0 0 0 0
Pterospennopsis sp 1 0 0 0 0 0 0 0 0 0 0
Pterospennopsis spp. 0 0 0 0 0 0 0 0 0 0
Veryhachium spp. 0 0 0 0 0 0 0 0 0 0
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Category Depth 10524 10633 10685 10704 10721 10757 10809 10832 10868 1089
Slide A B F H L N P 0 T V
Recycled Pollen
Aquilapollenltes dellcatus var. collaris 0 0 0 0 0 1 0 0 0 0
Aqullapollenltes quadrilobus 0 1 0 0 0 0 0 0 0 0
Aquilapollenltes spp. 0 1 0 2 1 1 1 0 0 4
Azonia spp. 0 1 0 0 0 0 0 0 0 0
Cranwellla spp. 0 0 0 0 0 0 0 0 0 0
Integrlcoqsus reticulatus 0 0 0 0 0 0 0 0 0 0
Integricoipus spp. 0 1 0 1 0 2 0 0 0 0
Integricotpus trialalus var. trialatus 0 0 0 0 0 0 0 0 0 1
Manslcorpus calvus 0 0 0 0 0 0 0 1 0 0
Manslcorpus rostratus 0 0 1 0 0 0 0 0 0 0
Triprojectus asper 0 0 0 0 0 1 0 0 0 1
Triprojectus dentatus 0 0 0 0 0 1 0 0 0 0
Recycled Trilete Spores
Appendlcisporites dentlmarglnatus 0 0 0 0 1 0 0 0 0 0
Appendldsporites erdtmanll 0 0 0 0 0 0 0 0 0 0
Appendldsporites jansonli 0 0 0 1 0 0 0 0 0 0
Appendldsporites spp. 0 0 1 0 0 0 0 0 1 0
Appendldsporites undos us 0 0 0 0 0 0 0 0 0 0
Cicatricosisporites perioralus 0 0 0 0 0 0 0 1 0 0
Concavisporites spp. 0 0 0 0 0 0 0 0 0 0
Concavlsslmlsporltes spp. 0 0 0 0 0 0 0 0 0 0
Concavlsslmlsporltes verrucosus 0 0 0 0 0 0 0 0 0 0
Echlnallsporites varisplnosus 0 0 0 0 0 0 0 1 0 0
Elaterosporites klaszl 0 0 0 0 0 0 0 3 0 0
Ghoshispora minor 0 0 0 1 0 0 2 0 0 0
Gleicheniidites senonlcus 0 0 0 0 0 0 0 0 0 0
Leptolepldltes verrucatus 0 0 0 0 0 0 0 0 0 0
Lycododlumsporites austrodavatldltes 0 0 0 0 0 0 0 0 0 1
Lycospora spp. 0 0 1 0 0 0 0 0 0 0
Pllosisporites spp. 0 0 1 0 0 0 0 0 0 0
Platyptera spp. 0 0 0 0 0 0 0 0 0 0
T rilcbosporites spp. 0 0 0 0 0 0 0 0 0 0
Triporoletes spp. 0 0 1 0 1 0 2 0 0 0
Recycled Oinoflagellate Cysts 
Chalanglella spp. 0 0 0 0 1 0 0 0 0 0
Dinogymnlum sp. d . D. acuminatum 0 0 0 0 0 0 0 0 0 0
Dinogymnium spp. 0 0 0 0 0 0 0 0 0 0
Muderongla spp. 2 0 1 0 0 0 0 0 2 0
Nyktericystaspp. 0 0 0 0 0 0 0 0 0 0
Odontochltlns operculata 0 0 0 0 0 0 0 0 0 0
Peridinioid DInocyst spp. recyded 0 0 0 0 2 0 0 0 0 0
Surculosphaeridlum spp.? 0 0 0 0 0 0 0 0 0 0
Total Recyded 2 4 6 5 6 6 5 6 3 7
Recyded Pollen 0 4 1 3 1 6 1 1 0 6
Recyded Spores 0 0 4 2 2 0 4 5 1 1
Recyded DInoflagellates 2 0 1 0 3 0 0 0 2 0
Total Diversity 1 4 6 4 5 5 3 4 2 4
Pollen Diversity 0 4 1 2 1 5 1 1 0 3
Spore Diversity 0 0 4 2 2 0 2 3 1 1
Dinoflagellate Diversity 1 0 1 0 2 0 0 0 1 0
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Category Depth 10914 10935 11083 11099 11154 11254 11340 11412 11528 11602
Slide Z AD JY JO JS JU JR JV JL KC
Recycled Pollen
AqutlapoHenhes dellcatus var. collaris 0 0 0 0 0 0 0 0 0 1
Aquilapollenltes quadrilobus 0 0 0 1 0 0 0 0 0 1
AquilapoKeniles spp. 0 2 0 0 1 0 0 0 1 1
Azonia spp. 0 0 0 0 0 0 0 0 0 0
Cranwellla spp. 0 0 0 0 0 0 0 0 0 0
Inleg ricoq)us reticulatus 0 0 0 0 0 0 0 0 0 0
Integrlcorpus spp. 0 0 0 0 0 0 1 0 0 0
Integricorpus trialalus var. trialatus 0 1 0 0 1 0 0 0 0 0
Mansicoqjus calvus 0 1 0 1 2 0 0 0 0 0
Manslcorpus rostratus 0 0 0 0 1 0 0 0 0 0
Triprojectus asper 0 1 0 0 1 0 0 0 0 1
Triprojectus dentatus 0 0 0 0 0 0 0 0 0 1
Recycled Trilete Spores
Appendldsporites dentlmarglnatus 0 0 0 0 0 0 0 0 0 0
Appendldsporites erdtmanll 0 0 0 0 0 0 0 0 0 0
Appendldsporites jansonli 0 0 0 0 0 0 0 0 0 0
Appendldsporites spp. 0 1 0 0 1 0 0 0 1 0
Appendlcisporites undos us 0 0 0 0 0 0 0 0 0 0
Cicatricosisporites perioralus 0 1 0 0 1 0 0 0 0 0
Concavisporites spp. 0 0 0 0 0 0 0 0 0 0
Concavisslmisporites spp. 0 0 0 0 0 0 0 0 0 0
Concavissimisporites verrucosus 0 0 0 0 0 0 0 0 0 0
Echinatlsporites varisplnosus 0 2 0 0 2 0 0 1 1 0
Elaterosporites klaszl 0 0 0 0 0 1 0 0 0 0
Ghoshispora minor 0 2 0 1 0 0 0 0 1 0
Gleicheniidites senonicus 0 0 0 0 0 0 0 0 0 1
Leptdepidites verrucatus 0 0 0 0 0 0 0 0 0 0
Lycododlumsporites austrodavatldltes 0 0 0 0 0 0 0 0 0 0
Lycospora spp. 0 1 0 1 0 0 0 0 0 0
Pllosisporites spp. 0 0 0 0 0 0 0 0 0 0
Platyptera spp. 0 0 0 0 0 0 0 0 0 0
Trilobosporites spp. 0 1 0 0 0 0 0 0 0 1
Triporoletes spp. 0 1 1 0 0 2 0 0 0 0
Recycled Dinoflagellate Cysts 
Chalanglella spp. 0 1 0 0 0 0 0 0 0 0
Dinogymnlum sp. d . D. acuminatum 0 0 0 0 1 0 0 0 0 0
Dinogymnlum spp. 0 0 0 0 0 0 0 0 0 0
Muderongla spp. 0 0 0 0 1 0 0 0 0 0
Nyktericystaspp. 0 0 0 0 0 0 . 0 1 0 1
Odontochltlns operculata 0 0 0 0 0 0 0 0 0 0
Peridinioid DInocyst spp. recyded 0 2 0 0 0 0 0 0 0 0
Surculosphaeridlum spp.? 0 0 0 0 0 0 0 0 0 0
Total Recyded 0 17 1 4 12 3 1 2 4 8
Recyded Pollen 0 5 0 2 6 0 1 0 1 5
Recyded Spores 0 9 1 2 4 3 0 1 3 2
Recyded DInoflagellates 0 3 0 0 2 0 0 1 0 1
Total Diversity 0 13 1 4 9 2 1 2 4 8
Pollen Diversity 0 4 0 2 5 0 1 0 1 5
Spore Diversity 0 7 1 2 3 2 0 1 3 2
Dinoflagellate Diversity 0 2 0 0 1 0 0 1 0 1
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Category Depth 11701 11835 11928 12056 12139 12255 12292 12348 12472 12541
Slide JN JP KB LG JZ KR KK KD LH KA
Recycled Pollen
Aquilapcilenites delicatus var. collaris 0 0 0 0 0 0 0 1 0 1
Aquilapollenltes quadrilobus 0 0 0 0 0 0 0 0 0 0
Aquilapollenltes spp. 0 0 1 0 0 0 0 0 0 0
Azonia spp. 0 0 0 0 0 0 0 0 0 0
Cranwellia spp. 0 0 0 0 0 0 0 0 0 0
Integricoqjus reticulatus 0 0 0 0 0 0 0 0 0 0
Integricotpus spp. 0 0 0 0 0 0 0 0 0 0
Integricorpus trialatus var. trialatus 0 0 0 0 0 0 0 0 0 0
Manslcoqsus calvus 0 0 0 0 0 0 0 0 0 0
ManslcoqMis rostratus 0 1 0 0 0 1 0 0 0 0
Triprojectus asper 0 0 0 0 0 0 0 0 0 0
Triprojectus dentatus 0 0 0 0 0 0 0 0 0 0
Recycled Trilete Spores
Appendlcisporites dentlmarginalus 0 0 0 0 0 1 0 1 0 0
Appendlcisporites erdtmanll 0 0 0 0 0 0 1 0 0 0
Appendldsporites jansonli 0 0 0 0 0 0 0 0 0 0
Appendldsporites spp. 0 0 1 1 0 0 1 0 0 0
Appendldsporites undos us 0 0 0 1 0 0 0 0 0 0
Cicatricosisporites perforatus 1 0 0 0 0 0 0 0 0 0
Concavisporites spp. 0 0 0 0 0 0 0 0 0 0
Concavlsslmlsporltes spp. 0 0 0 0 0 0 0 0 0 0
Concavlsslmlsporltes verrucosus 0 0 0 0 0 0 0 0 0 0
Echinatlsporites varisplnosus 0 1 1 0 0 0 1 0 0 0
Elaterosporites klaszi 0 0 0 0 0 0 0 0 0 0
Ghoshispora minor 0 1 0 1 0 0 0 1 0 0
Gleicheniidites sencnicus 0 0 0 0 0 0 0 0 0 0
Leptdepidites verrucatus 0 0 0 0 0 0 0 0 0 0
Lycododlumsporites austrodavatldltes 0 0 0 0 0 0 0 0 0 0
Lycospora spp. 0 0 0 0 0 0 0 0 0 0
Pllosisporites spp. 0 0 0 0 0 0 0 0 0 0
Platyptera spp. 0 0 0 0 0 0 0 0 0 0
Trilobosporites spp. 1 0 1 0 0 0 0 0 1 0
Triporoletes spp. 0 0 0 0 0 0 0 0 0 0
Recycled Dinoflagellate Cysts 
Chalanglella spp. 0 0 0 0 0 0 0 0 0 0
Dinogymnlum sp. d . 0 . acuminatum 0 0 0 0 0 0 0 0 1 0
Dinogymnlum spp. 0 0 0 0 0 0 0 0 0 0
Muderongla spp. 0 0 0 0 0 0 0 0 0 0
Nyktericysta spp. 0 0 0 0 0 0 0 0 0 0
Odontochltlns operculata 0 0 0 0 0 0 0 0 0 0
Peridinioid DInocyst spp. recyded 0 0 0 0 0 0 0 0 0 0
Surculosphaeridlum spp.? 0 0 0 0 0 0 0 0 0 1
Total Recyded 2 3 4 3 0 2 3 3 2 2
Recyded Pollen 0 1 1 0 0 1 0 1 0 1
Recyded Spores 2 2 3 3 0 1 3 2 1 0
Recyded DInoflagellates 0 0 0 0 0 0 0 0 1 1
Total Diversity 2 3 4 3 0 2 3 3 2 2
Pollen Diversity 0 1 1 0 0 1 0 1 0 1
Spore Diversity 2 2 3 3 0 1 3 2 1 0
Dinoflagellate Diversity 0 0 0 0 0 0 0 0 1 1
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Category Depth 12687 12784 12855 12958 13020 13255 13319 13382 14007 14063
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Recycled Pollen
AquilapoHenltes dellcatus var. collaris 0 0 0 0 0 0 0 0 0 0
Aquilapollenltes quadrilobus 0 1 0 0 0 0 1 0 0 0
AquilapoHenltes spp. 0 0 0 0 1 1 0 0 0 0
Azonia spp. 0 0 0 0 0 0 0 0 0 0
Cranwellla spp. 0 0 0 0 0 0 1 0 0 0
Integricorpus reticulatus 0 0 0 0 0 1 0 0 0 0
Inlegricorpus spp. 0 0 0 0 1 0 0 0 0 0
Integricorpus trialatus var. trialatus 0 0 0 0 0 0 0 0 0 0
Mansicoipus calvus 0 0 0 1 0 0 0 0 0 0
Manslcotpus rostratus 0 0 1 0 0 1 0 0 0 0
Triprojectus asper 0 0 0 0 0 0 0 0 0 0
Triprojectus dentatus 0 0 0 0 0 1 0 0 0 0
Recycled Trilete Spores
Appendidsporhes dentlmarginatus 0 0 0 0 0 0 0 0 0 0
Appendidsporites erdtmanli 0 0 0 0 0 0 0 0 0 0
Appendidsporhes jansonll 0 0 0 0 0 0 0 1 0 0
Appendidsporites spp. 0 0 0 0 0 0 0 1 0 0
Appendidsporites undosus 0 0 0 0 0 0 0 0 0 0
CIcatricoslsporites perioratus 0 0 0 0 0 0 0 0 0 0
Concavisporites spp. 0 0 0 0 0 0 0 0 0 0
Concavisslmlsporltes spp. 0 0 0 0 0 0 1 0 0 0
Concavisslmlsporltes verrucosus 0 0 0 0 0 0 1 0 0 0
Echlnatisporites varisplnosus 2 0 1 3 0 1 0 1 0 2
Elaterosporites klaszl 0 0 0 0 0 0 0 0 0 0
Ghoshlspora minor 0 0 0 0 0 0 0 0 0 0
Glelchenlldhes senonlcus 0 0 0 1 0 0 0 1 1 1
Leptdepldhes vermcatus 0 0 0 0 0 0 0 0 0 0
Lycododlumsporhes austrodavatld'ites 0 0 0 0 0 0 0 0 0 1
Lycospora spp. 0 0 0 0 0 0 0 0 0 0
PHosisporites spp. 0 0 0 0 0 0 0 0 0 0
Platyptera spp. 0 0 0 0 1 0 0 0 0 0
Trilcbosporites spp. 0 0 0 0 0 0 0 0 0 0
Triporoletes spp. 0 0 0 1 1 0 1 0 0 0
Recycled Dlnofiagellate Cysts 
Chatanglella spp. 0 0 0 0 0 0 0 0 0 0
DInogymnlum sp. d . D. acuminatum 0 1 0 0 0 0 0 0 0 0
DInogymnlum spp. 0 0 0 0 0 0 0 0 0 0
Muderongla spp. 0 0 0 0 0 0 0 0 0 0
Nyktericysta spp. 0 0 0 0 0 0 0 0 0 0
Odontochhlns operculata 0 0 0 0 0 0 0 0 0 0
Peridlnloid DInocyst spp. recyded 0 0 0 0 0 0 0 0 0 0
Surculosphaeridlum spp.? 0 0 0 0 0 0 0 0 0 0
Total Recyded 2 2 2 6 4 5 5 4 1 4
Recyded Pollen 0 1 1 1 2 4 2 0 0 0
Recyded Spores 2 0 1 5 2 1 3 4 1 4
Recyded OInoflagellates 0 1 0 0 0 0 0 0 0 0
Total Divershy 1 2 2 4 4 5 5 4 1 3
Pollen Diversity 0 1 1 1 2 4 2 0 0 0
Spore Diversity 1 0 1 3 2 1 3 4 1 3
Dlnofiagellate Diversity 0 1 0 0 0 0 0 0 0 0
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Category Depth 14251 14359 14423 14445 14528 14544 14681 14747 14792 14914
Slide KT LT MF MD KS LU MG ML MJ LW
Recycled Pollen
Aquilapollenltes dellcalus var. collaris 0 1 0 2 0 0 0 0 0 0
Aquilapollenltes quadrilobus 2 0 0 0 0 0 0 1 1 0
Aquilapollenltes spp. 0 1 1 2 0 0 0 0 0 0
Azonia spp. 0 0 0 0 0 0 0 0 0 0
Cranwellla spp. 0 0 0 0 0 0 0 0 0 0
Integricorpus reticulatus 1 0 0 0 0 0 0 0 0 0
Integricorpus spp. 0 0 0 0 0 0 0 0 0 0
Integricorpus trialatus var. trialatus 0 0 0 0 1 0 0 0 0 0
Manslcorpus calvus 0 0 0 0 0 0 0 0 1 0
Manslcoqjus rostratus 0 2 1 0 0 0 0 0 0 0
Triprojectus asper 0 0 0 0 0 0 0 0 0 0
Triprojectus dentatus 0 0 0 1 0 0 0 0 0 0
Recycled Trilete Spores
Appendlrdsporhes dentlmarginatus 0 0 0 0 0 0 0 0 1 2
Appendidsporites erdtmanli 0 0 0 0 0 1 0 0 0 0
Appendidsporites jansonll 0 0 0 0 0 0 0 0 0 0
Appendidsporites spp. 0 1 0 1 1 1 0 2 1 0
Appendidsporites undosus 0 0 0 0 0 0 0 0 0 0
CIcatricoslsporites perioratus 0 0 0 0 0 0 0 0 1 0
Concavisporites spp. 0 0 0 0 0 1 0 0 0 0
Concavlsslmlsporites spp. 0 0 0 0 0 0 0 0 0 0
Concavlsslmlsporites verrucosus 0 0 0 0 0 0 0 0 0 0
Edilnatlsporites varisplnosus 2 0 0 0 0 0 0 1 0 0
Elaterosporites klaszl 0 0 0 0 0 0 0 0 0 0
Ghoshlspora minor 1 0 0 0 0 1 0 1 0 0
Glelchenlldltes senonlcus 7 2 2 2 2 1 2 2 1 1
Leptolepidites vermcatus 0 0 0 0 0 0 1 0 0 0
Lycododlumsporites austrodavatldltes 0 0 0 0 0 0 0 1 0 0
Lycospora spp. 0 0 0 0 0 0 0 0 0 0
PHosisporites spp. 0 0 0 0 0 0 0 0 0 0
Platyptera spp. 0 0 0 0 0 0 0 0 0 0
Trilobosporites spp. 0 0 0 0 0 0 0 0 0 0
Triporoletes spp. 0 0 0 0 0 0 0 0 0 0
Recycled Dlnofiagellate Cysts 
Chatanglella spp. 1 0 0 0 0 0 0 0 0 0
DInogymnlum sp. cf. D. acuminatum 1 0 0 0 0 0 0 0 0 0
DInogymnlum spp. 0 1 0 0 0 0 0 0 0 0
Muderonglaspp. 1 0 0 1 0 0 0 0 0 0
Nyktericysta spp. 3 0 0 0 0 0 0 0 0 0
Odontochhlns operculata 1 0 0 0 0 0 0 0 0 0
Peridlnloid DInocyst spp. recyded 0 0 0 0 0 0 0 0 0 0
Surculosphaeridlum spp.? 0 0 0 0 0 0 0 0 0 0
Total Recyded 20 8 4 9 4 5 3 8 6 3
Recyded Pollen 3 4 2 5 1 0 0 1 2 0
Recyded Spores 10 3 2 3 3 5 3 7 4 3
Recyded DInoflagellates 7 1 0 1 0 0 0 0 0 0
Total Divershy 9 6 3 6 3 5 2 6 6 2
Pollen Diversity 2 3 2 3 1 0 0 1 2 0
Spore Diversity 3 2 1 2 2 5 2 5 4 2
Dlnofiagellate Diversity 4 1 0 1 0 0 0 0 0 0
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Species Depth 3587 3736 3817 4202 4303 4406 4550 4811 4905
DInoflegellates end Acritarchs K#1 K#1 K#1 K#1 K#1 K#1 K#1 K#1 K#1
Adnatosphaeridium multlspinosum 3 2 0 1 0 0 0 0 0
Cleist.-Operc. spp. a 10 0 2 3 0 0 0 0
Cordosphaeridium spp. 1 0 0 0 1 0 0 0 0
Dinogymnlum spp. * 0 0 0 0 1 0 0 0 0
Glaphyrocysta spp. 1 0 0 0 0 0 0 0 0
Lelosphaeridia spp. 3 4 0 2 4 0 0 0 0
Peridlnloid dinocyst spp. 0 1 0 0 1 0 0 0 0
Spinilerites spp. 2 1 0 0 1 0 0 0 0
Pollen
Alnipollenites trina 0 0 0 0 0 0 0 2 0
Alnipollenites vera 2 0 0 0 s 1 2 0 0
Aquilapollenltes quadrilobus* 0 1 0 0 0 0 0 0 0
Aredpftesspp. 3 1 1 3 7 0 8 0 0
Bombacaddites spp. 0 0 0 0 r 0 r 0 0
Caryapollenites sp. < 29 pm 14 0 1 4 4 1 6 0 0
Caiyapollenites simplex 0 1 0 0 0 0 0 0 0
Caryapollenites spp. 25 2 5 4 6 2 7 1 4
Casurinidites pulcher 2 0 2 6 3 0 2 2 0
Casurinidites sp. large 0 0 0 0 0 0 0 0 0
Cerdidiphyllites spp. 1 0 0 0 0 0 0 0 0
Cupuliferolpoilenites spp. 39 5 14 34 35 3 42 4 9
Ericipites spp. 0 0 0 0 0 0 0 1 0
Favitricolpites baculoferous 4 1 0 0 1 0 0 0 0
Interatriporopollenites spp. 0 0 0 0 1 0 0 0 0
Uliacidites spp. 9 1 1 3 2 1 1 1 0
Margocolporites kruszchil 0 1 1 0 4 0 3 0 0
Microreticulatisporites spp. 0 0 0 1 0 0 1 0 0
Momipites tiexus 0 0 0 1 1 0 0 0 0
Momipites spp. 29 8 9 13 21 0 11 2 2
Momipites strictus 2 0 0 0 r 1 0 0 0
Momipites tenuipollis 0 0 0 0 0 0 1 0 0
Nudopollis terminalis 0 0 0 0 1 0 0 0 0
Platycaryapollenites spp.? 4 0 0 0 0 0 0 0 0
Pollen spp. 0 0 0 0 3 0 0 0 0
Porocolpopollenltes spp. 0 0 0 0 d 0 1 0 0
Pterocaryapollenltes spp. 5 0 0 0 r 0 0 0 0
Thomson ipollis magnifica 1 1 3 8 7 0 9 2 0
Tiliapollenites spp. 1 0 0 0 1 0 0 0 0
TricolpNes hians 1 0 0 1 0 0 0 0 0
Petit rescolpHes angulolumenosus 0 0 0 0 0 0 0 1 0
Tricolpopollenites spp. 9 0 10 15 12 1 9 0 0
Tricolporopollenhes spp. 0 0 1 0 0 0 0 0 0
Triporopollenites bituKus 2 0 0 3 5 0 0 1 0
Triporopollenites spp. 45 5 7 31 37 8 33 2 7
Ulmipollenites spp. 1 0 0 0 1 0 0 0 0
Gymnosperms 
Bisaccate spp. 3 6 1 11 10 1 19 5 10
Taxodiaceaepollenltes spp. 53 27 12 47 63 11 45 23 26
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
130
Species Depth 3587 3736 3817 4202 4303 4406 4550 4811 4905
Spores K#1 K#1 K#1 K#1 K#1 K#1 K#1 K#1 K#1
CIcalricoslsporites dorogensis 0 0 2 0 0 0 0 0 0
DoHoidosporaspp. 2 2 2 2 2 0 7 0 0
Glelchenlidltes spp. 0 0 0 1 1 o r 1 0
Laevigalosporites spp. 6 6 4 19 28 S 21 14 8
Leidrilelea spp. 4 0 1 2 8 1 3 2 4
Osmundaddites spp. 0 0 0 0 r 0 0 1 i
Sterisporites bujargiensis O O O O r O O O O
Sterisporites spp. 3 0 1 1 3 0 2  3 3
Sterisporites steroldes O O O O O O O O O
Vemjcatospotlres spp. 1 0 0 0 0 0 0 0 0
Fungal Spores
Brachysporites spp. 0 0 0 O 0
DIcellaesporites popovii 1 0  1 0  0
Diporicellaesporites psilatus 0 0 0 0
Diporicellaesporites spp. 0 0 0 0 0
1 0  0 0 
0 1 0  0 
0 0 0 0 0 
0 0 0 0
Diporisporites spp. 0 0 0 0 2 1  11 0 0
Dyadosporonltes spp. 0 0 1 0 1 0 0 0 0
Fungal spore spp. 0 0 3 3 7 0 0 0 0
Inapertisporites spp. 0 1  0 6 5 7  18 3 0
Lacrimasporonites t>asldii 0 0 4 0 2 2 7 0 0
0
3 1 9 14 0 0
Monoporisporites sp. laegenrd 0 0 0 0 0 0 2 0
Monoporisporites spp. 0 0 2
Muhicellaesporites spp. O O O O O O O O O
Pesavis tagulensis 0 0 0 0 1  0 0 0 0
Pleuricellaesporites spp. 3 0 0 0 0 1  0 0 0
Spirotremis spp. 0 0 0 0 1  0 0 0 0
Others
Ovoiditea spp. O O O O r O O O O
Schizosporis spp. 0 0 0 0 2 0 2 1  0
Total 293 87 89 227 300 57 288 72 74
Percent Marino 5.5 19.5 0.0 Z Z  3.3 0.0 0.0 0.0 0.0
Percent Angiosperms 67.9 31.0 61.8 55.9 50.7 31.6 47.2 26.4 29.7
Percent Gymnosperms 19.1 37.9 14.6 25.6 24.3 21.1 22.2 38.9 48.6
Percent Spores 5.5 9.2 11.2 11.0 14.0 10.5 11.5 292  21.6
Percent Fungal 1.4 1.1 12.4 5.3 6.7 36.8 18.4 4 2  0.0
Percent Others 0.0 0.0 0.0 0.0 0.7 0.0 0.7 1.4 0.0
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Species Depth 3280 3484 3642 3824 3876 3969
DInoflagellates and Acritarchs W#1 W#1 W#1 W#1 W#1 W#1
Adnatosphaeridium multlspinosum 1 0 0 2 r 0
Cleistosphaeridium-Opercuiodinium spp. 4 3 14 12 4 2
Cordosphaeridium spp. 0 0 0 0 1 0
Lelosphaeridia spp. 4 3 5 5 0 1
Peridinioid dinccyst spp. r 0 1 0 0 1
Spinilerites spp. 
Pollan and Spores
0 0 0 2 0 0
Alnipollenites trina 2 1 2 2 0 2
Alnipollenites vera 1 0 0 0 r 0
Aquilapollenltes dentatus * 0 0 0 0 r 0
Arecipites spp. 3 2 0 1 4 3
Basopollis spp. 0 0 0 1 0 0
Calamuspollenites spp. 0 0 0 0 0 1
Caryapollenites sp. < 29 pm 6 5 2 7 2 4
Caryapollenites simplex 1 0 0 0 0 1
Caryapollenites spp. 11 10 2 3 8 3
Casurinidites pulcher 10 7 2 0 6 15
Casurinidites sp. 1 1 0 0 0 0 3
Celtis spp. 0 1 0 0 0 0
Cerdidiphyllites spp. r 0 0 0 0 0
Cupuliferoipollenites spp. 46 43 16 44 35 42
Cupaneidites spp. 0 0 0 0 r 0
Favitricolpites baculoferous 1 1 1 2 0 0
Holkopoollenites chemardensis 0 0 0 0 0 1
Uliacidites spp. 3 5 0 1 2 0
Margocolporites kruszchii 1 1 0 0 1 3
Momipites flexus 0 1 0 0 0 1
Momipites spp. 30 19 8 22 23 12
Momipites strictus 1 4 0 2 2 5
Pistillipoilenites mcgregorii 0 1 0 0 0 0
Pollen spp. 0 0 14 12 7 4
Porocolpopollenltes spp. 0 r 0 0 r 0
Pterocaryapollenltes spp. 0 0 1 0 0 0
Thomsonipollis magnifica 3 3 2 2 1 r
Tiliapollenites spp. 0 0 0 0 0 1
Tricolpites hians 1 r 0 0 r 0
Tricolpopollenites spp. 3 8 4 8 9 13
Tricolporopollenites spp. 1 2 0 1 0 0
Triporopollenites bituitus 6 1 3 3 5 3
Triporopollenites spp. 49 46 29 52 66 65
Triprojectus asper * 
Gymnosperms
0 0 0 0 r 0
Bisaccate spp. 11 6 2 9 6 10
Cedripites spp. 1 0 0 0 0 0
Pinuspollenites spp. 3 2 0 1 4 1
Taxodiaceaepollenltes spp. 
Spores
49 44 27 60 53 52
Cicatricosisporites dorogensis 1 0 1 0 0 0
Deftoidospora spp. 1 0 1 1 2 4
Ghoshlspora minor * 0 0 0 1 0 0
Gleicheniidites spp. 0 2 0 0 0 0
Laevigatosporites spp. 22 35 15 25 26 27
Leiotriletes spp. 1 3 1 4 4 0
Lycopodiumsporites spp. 0 0 0 r 2 0
Osmundaddites spp. 0 0 0 0 1 0
Sterisporites spp. 1 3 0 0 0 1
Vemjcatospotlres spp. 0 0 0 0 5 0
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Species Depth 3280 3484 3642 3824 3876 3969
Fungel Spores W#1 W#1 W#1 W#1 W#1 W#1
DIcellaesporites popovii 0 1 0 1 1 2
Diporicellaesporites psilatus 0 0 0 1 r 0
Diporisporites spp. 1 0 0 0 2 4
Dyadosporonltes spp. 0 1 0 0 0 0
Fungal spore spp. 1 5 0 0 2 5
Inapertisporites spp. 6 9 3 4 9 2
Lacrimasporonites basidll 0 1 1 2 2 1
Monoporisporites spp. 1 6 1 2 2 1
Multioeflaesporites spp. 1 1 0 0 0 0
Pleuricellaesporites spp. 
Others
2 6 0 3 3 4
Ovoidltes spp. 1 3 0 1 0 0
Schizosporis spp. 3 5 0 1 0 0
Total 300 300 158 300 300 300
Percent Marine 3.0 2.0 12.7 7.0 1.7 1.3
Percent Angiosperms 61.7 53.7 54.4 54.3 57.0 60.7
Percent Gymnosperms 21.3 17.3 18.4 23.3 21.0 21.0
Percent Spores 8.7 14.3 11.4 10.3 13.3 10.7
Percent Fungal 4.0 10.0 3.2 4.3 7.0 6.3
Percent Other 1.3 2.7 0.0 0.7 0.0 0.0
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Species Depth 3643 3731 3816 Species Depth 3643 3731 3816
DInoflagellates and Acritarchs HB#2 HB#2 HB#2 Fungal Spores HB#2 HB#2 HB#2
Adnatosphaeridium multlspinosum 0 0 0 Brachysporites spp. 1 0 3
Clelst.-Operc. spp. 7 1 0 DIcellaesporites popovii 0 r 12
Cordosphaeridium spp. 0 0 0 Diporicellaesporites psilatus 0 0 2
DIphyes colligerum 1 0 0 Diporicellaesporites spp. 0 r 0
Lelosphaeridia spp. 3 5 0 Diporisporites spp. 2 1 9
Paleostomocystis spp.? r 0 0 Dyadosporonltes spp. 0 2 1
Peridinioid dinocyst spp. 2 0 0 Fungal spore spp. 0 2 5
Spinilerites spp. 0 r 0 Inapertisporites spp. 3 7 14
Pollen and Spores lacrimasporonites isasldil 4 2 4
Alnipollenites trina 1 1 0 Monoporisporites spp. 0 3 5
Alnipollenites vera 3 1 0 Multlcellaesporites spp. 0 0 3
Arecipites spp. 1 0 1 Pleuricellaesporites spp. 1 3 21
Caryapollenites sp. < 29 pm S 7 4 Others
Caryapollenites spp. 6 10 1 Ovoidites spp. 0 1 0
Casurinidites pulcher 11 0 2 Schizosporis spp. 0 1 0
Casurinidites sp. large 1 0 0
Cupuliferoipolienites spp. 69 35 69 Total 300 300 300
Holkopollenltes chemardensis 2 0 0 Percent Marine 4.3 2.0 0.0
Intertriporopollenites spp. 0 r 0 Percent Angiosperms 66.3 58.3 55.7
Uliacidites spp. 2 2 0 Percent Gymnospenns 16.3 24.7 8.0
Margocolporites kruszchil 2 s 2 Percent Spores 9.3 7.7 10.0
Momipites spp. 21 24 9 Percent Fungal 3.7 6.7 26.3
Momipites strictus 4 3 0 Percent Other 0.0 0.7 0.0
Nudopollis tenninalis 2 0 0
Pollen spp. 1 0 0
Quadrapollenites vagus 0 0 1
Thomsonipollis magnifica 4 r 1
Tiliapollenites spp. r 0 1
Tricolpites hians 0 3 0
Tricolpopollenites spp. IS 8 4
TricolporopollenKes spp. 0 0 1
Triporopollenites bituitus 3 3 1
Triporopollenites spp. 45 78 70
Gymnosperms
Bisaccate spp. 1 0 0
Pinuspollenites spp. 1 s 2
Sequoiaepollenites spp. 0 r 0
Taxodiaceaepollenites spp. 47 74 22
Spores
Cicatricosisporites dorogensis 2 0 0
Deftoidospora spp. 3 r r
ConverrtXMsisporites spp. 0 1 0
Dlvisisporrles enomiis 0 0 6
Glelchenlldltes spp. 1 r 1
Hamulatisporites amplus 0 r 0
Laevigatosporites spp. 16 21 19
Leiotriletes spp. 3 0 2
Microreliculatisporites spp. 1 0 0
Sterisporites bujargiensis r 0 0
Sterisporites spp. 2 0 0
Sterisporites steroldes r 0 0
Verrucatospotires spp. 0 1 2
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Anteturma Sporites Potonié 1893 
Turma Monoletes Ibrahim 1953 
Subturma Azonomonoletes Luber 1935 
Infraturma Laevigatomonoleti Dybova and Jackowicz 1957 
Genus Laevigatosporites Ibrahim 1933 emend. Schopf, Wilson and Bentall 1944
Laevigatosporites sop.
Plate 4, Rgure 1 and Plate 6, Figure 5 
Comments- The monolete furrow generally does not extend the full length of the spore and 
many specimens are poorly preserved. Size: 40-80 pm.
Infraturma Sculptatomonoleti Dybova and Jacowicz 1957 
Genus Microfoveolatosporis Krutzsch 1959 
Microfoveolatosporis pseudodentatus Krutzsch 1959 
Plate 4, Figure 4
Microfoveolatosporis pseudodentatus Krutzsch. 1959, Geologie, Beiheft, 21-22, p. 212, pi. 41, 
fig. 463.
Microfoveolatisporis spp.
Plate 4, Figure 2
Monolete spore sp.
Plate 4, Figure 5
Comments- Species of monolete spores that is kidney shaped with rugulate sculpturing, 35-50 
pm in length. The monolete furrow reaches nearly the full length of the spore. Sculpturing is due 
to the separation and folding of the outer spore wall.
Genus PolvDodiisoorites Potonié 1931 
PolvDodiisDorites spp.
Plate 6, Figure 2
Comments- This category is for monolete spores with coarse sculpture (5-7 pm). This genus is 
differentiated from Vermcatosporites Pfiug and Thomson in Thomson and Pfiug on the basis of 
the coarseness of the sculpturing, with Polvoodiisoorites having generally coarser sculpture. This 
study does not follow Kahn and Martin (1972) in considering Polvpodiisporites and 
Verrucatosporites Pfiug and Thomson in Thomson and Pfiug synonymous.
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Genus Verrucatosporites Pfiug and Tfiomson in Thomson and Pfiug 1953 
Verrucatosporites prosecundus Elsik 1968 
Plate 4, Figure 3
Verrucatosporites prosecundus Elsik 1968, Pollen et Spores, 10, p. 291, pi. 7, fig. 3.
Verrucatosporites spp.
Plate 6, Figure 3
Turma Triletes (Reinsch 1881) Potonié and Kremp 1954 
Suburma Azonotriletes Luber 1935 
Infraturma Laevigati (Bennie and Kidston 1886) Potonié 1956 
Genus Cyathidites Couper 1953 
Cyathidites spp.
Plate 5, Figure 5
Genus Deitoidospora Miner 1935 ex Potonié 1956
ge.llo.idospora spp.
Plate 6, Figures 6 and 7
Genus Divisisporites Pfiug in Thomson and Pfiug 1953 
Divisisporites enormis Pfiug in Thomson and Pfiug 1953 
Plate 6, Figure 8
Divisisporites enormis Pfiug in Thomson and Pfiug ,1953,Palaeontographica, Abt. B. 94, p. 51, 
pi. 1, fig. 47-51.
Comments- Many specimens encountered were poorly preserved and were identified based on 
the large size (>65 pm) and subtriangular amb. It is possible that poorly preserved specimens 
assigned to this species may more correctly belong to Deitoidospora Miner 1935 ex Potonié 
1956.
Divisisporites s p p .
Plate 6, Figure 9
Genus Leiotriletes Naumova 1939 emend. Potonié and Kremp 1954
Leiotriletes s p p .
Plate 5, Figure 1
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Genus Triolanosporites Pfiug in Thomson and Pfiug 1952 
TriPlanosporites s o p .
Plate 4, Figures 8 and11
Comments- Specimens are differentiated based on their extremely concave amb. The specimen 
illustrated in Figure 8 was questionably assigned to Triplanosporites .
Genus Undulatisporites Pfiug in Thomson and Pfiug 1953 
Undulatisporites cf. elsikii Frederiksen 1973 
Plate 5, Figure 9
Undulatisporites elsikii Frederiksen, 1973,Tulane Studies for Geology and Paleontology, p. 69- 
70, pi. 10, fig. 6.
Comments- The single specimen encountered has a subtriangular amb, two layered spore wall 
and undulating laesurae. It closely resembles the type material in most aspects, but, the laesurae 
extend to the equator.
Infraturma Apiculati (Bennie and Kidston 1886) Potonié 1956 
Genus Converrucosisporites Potonié and Kremp 1954 
Converrucosisporites s p p .
Plate 5, Figure 7 and Plate 6, Figure 12 
Comments- The specimens assigned to this genus are similar in sculpturing to Verrucosisporites 
Pfiug and Thomson in Thomson and Pfiug 1953.
Genus Osmundacidites Couper 1953 
Osmundaddites spp.
Plate 5, Figure 10
Comments- This study follows the recommendations of Norris (1986) who proposed the 
retention of Osmundacidites for granulate specimens without baculate or echinate sculpture and 
Baculatisporites Pfiug and Thomson in Thomson and Pfiug 1953 for those specimens with 
baculate or echinate sculpture.
Trilete baculate sp.
Plate 5, Figure 12
Comments- The single spore of this type found is 60 pm wide and has a triangular amb with 
rounded corners. The laesurae are simple in nature and reach nearly to the equator. The 
sculpture consists of randomly arranged baculae 2-3 pm in height.
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Infraturma Muronati Potonié and Kremp 1954 
Genus Cicatricosisporites Potonié and Gelleticfi 1933 emend. Potonié 1966 
Cicatricosisporites dorogensis Potonié and Gelletich 1933 
Plate 4, Figure 10
Cicatricosisporites dorogensis Potonié and Gelletich 1933, Sitz.-ber. Ges. Naturf. Freunde, 
Beriin, Jahrg. p. 522, pi. 1, fig. 1.
Cicatricosisporites spp.
Plate 6, Figures 10 and 11 
Comments- Specimens have subtriangular ambs and smooth nexine with scuipturai elements 
consisting of exinal striae. Striae generaily coarser than those in the type material for £ . 
dorogensis as seen in Figure 11. The specimen illustrated in Figure 10 has a more triangular amb 
and striae seperated by wider furrows than in Q. dorogensis .
Genus Hamulatisporis Krutzsch 1959 emend. Srivastava 1972 
Hamulatisporis amolus Stanley 1965 
Plate 5, Figure 3
Hamulatisporis amolus Stanley ,1965, Bulletin of American Paleontology, 49 (222), p. 243, pi.
29, fig. 1-3.
Genus Microreticulatisporites Knox 1950 
Microreticulatisporites s p p .
Plate 4, Figure 6
Genus Lvcopodiumsoorites Thiergart 1938 
Lvcopodiumsporites spp.
Plate 4, Figure 9
Turma Zonales (Bennie and Kidston) Potonié 1956 
Subturma Zonotriletes Valts 1955 
infraturma Cingulati Potonié and Klaus 1954 
Genus Gleicheniidites Ross 1949 emend. Dettman 1963 
Gleicheniidites s p p .
Plate 4, Figure 7
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Genus Sterisporites Pfiug in Thomson and Pfiug 1953 
Sterisporites antiauasDorites (Wilson and Webster 1946) Dettman 1963
Plate 5, Figure 6
Sphagnum antiauasporites Wilson and Webster, 1946, American Journal of Botany, 33, p. 273, 
fig. 2.
Sterisporites antiquasporites (Wilson and Webster, 1946) Dettman, 1963, Proceedings of the 
Royal Society of Victoria, 77 (1), p. 25.
Sterisporites bimammatus (Naumova ex Bolkhovitina 1953) Elsik 1968
Plate 5, Figure 11
Stenozonotriletes bimammatus Naumova ex Bolkhovitina ,1953, Tr. Inst. Akad. Nauk S.S.S.R., 1 
45, (geol. Ser. 61), p. 38, pi. 1, fig 2.
Sterisporites bimammatus (Naumova ex Bolkhovitina ,1953) Elsik, 1968,Pollen et Spores, 10, p. 
304.
Comments- The presence of the cingulum and generally finer sculpturing seperate specimens 
assignable to this category from Hamulatisporis Krutzsch 1959 emend. Srivastava 1972.
Sterisporites buchenauensis Krutzsch 1963 
Plate 5, Figure 8
Sterisporites buchenauensis Krutzsch, 1963, Atlas, pt. Ill, VEB Deutsch. Verl. Wiss. Berlin, p. 66, 
pi. 11, fig. 3.
Sterisporites bujargiensis Bolkhovitina 1956 comb. nov.
Plate 5, Figure 4
Leiotriletes bujargiensis Bolkhovitina ,1956, Tr. Inst. Akad. Nauk S.S.S.R., 2, p. 39, pi. 3, fig. 30a. 
Sphagnum buiaraiensis (Bolkhovitina, 1956) Elsik ,1968, Pollen et Spores, 10, p. 299.
Sterisporites spp.
Plate 4, Figure 11
Comments- Specimens assigned to this genus have a subtriangular amb, simple laesurae and a 
distinctly two layered spore wall with slight equatorial thickenings. This category is reserved for 
poorly preserved specimens in which the laesurae are not discernable. Most specimens would 
otherwise be assigned either to Sterisporites bujargiensis or S. steroldes subsp. steroldes.
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Sterisporites steroldes subsp. steroldes (Potonié and Venitz 1934)
Pfiug in Thomson and Pfiug 1953 
Plate 5, Figure 11
Sporites steroldes steroldes Potonié and Venitz, 1934, Arb. Inst. Palaotxjt., Bd. 5, p. 11, pi. 1, 
fig. 4.
Sterisporites steroldes subsp. steroldes (Potonié and Venitz) Pfiug in Thomson and Pfiug, 1953, 
Palaeontographica, Abt. B, Bd. 94, p. 53.
Anteturma Pollenites Potonié 1937 
Turma Aletes Ibrahim 1933 
Subturma Azonaletes (Luber 1935) Potonié and Kremp 1954 
Infraturma Psilonapiti Erdtman 1947 
Genus Inaperturopollenites Pfiua and Thomson 1953 
InaoerturoDollenites s d d .
Plate 11, Figure 3
Comments- Inaperturate grains of variable size (40-65 pm) with a psilate to finely granulate exine. 
The present study follows the diagnosis of Krutzsch (1971) in recognizing that these grains may 
represent unsplit grains of Taxodiaceaepollenites Kremp 1949.
Genus Taxodiaceaepollenites Kremp 1949 
laxodiaceaepQllenites spp.
Plate 10, Figure 11
Infraturma Tuberini Pant 1954 
Genus Sequoiapollenites Thiergart 1937 
■S.g.qu.Qj.ap.QlLeiiilg£ spp.
Plate 10, Figure 5
Subturma Disaccites Erdtman 1947 
Infraturma Disacciatrileti Leschik 1956 
Bisaccate spp.
Plate 11, Figure 1
Comments- Specimens assigned to this category are generally poorly preserved and can only be 
identified as bisaccates. Many specimens are fragments in which a single saccus with a portion of 
the cap is all that is present. If better preserved the majority of the specimens would probably be 
assigned to Pinuspollenites Raatz 1938.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
141
Bisaccate sp. 1 
Plate 10, Figure 8
Comments- Ttie specimens encountered assignable to this category are moderately sized (60 
pm) with reduced sacci. The distinct nature of the sacci distinguish these specimens from other 
bisaccate genera. A possible assignment for these specimens would be Alisporites Daugherty, 
1941.
Genus Cedripites Wodehouse 1933 
CedriPites s d d .
Plate 11, Figure 2
Genus Piceaepollenites Potonié 1931 
Piceaepollenites spp.
Plate 10, Figure 10
Genus Pinuspollenites Raatz 1938 
Pinuspollenites s p p .
Plate 10, Figures 7 and 12 
Comments- Very poorly preserved and fragmentary specimens were assigned to the general 
category Bisaccate spp.
Genus Podocarpidites Cookson 1947 
Rodocarpiditas spp.
Plate 10, Figure 6
Turma Plicates Naumova 1937 
Subturma Polyplicates Erdtman 1952 
Infraturma Polypliciti Erdtman1952 
Genus Eohedripites Bolkhovitina 1953
Plate 10, Figure 9
Ephedra voluta Stanley ,1965, Bulletin of American Paleontology, 49 (222), p. 281, pi. 40, fig. 
10- 11 .
Comments- The reassignment of this species to Ephedripites is recommended in this paper 
because of the inherent biological problems this author has with the use of extant generic names 
for specimens in the geologic past.
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Subturma Monocolpates (Wodehouse 1933) Iversen and Troels-Smith 1950 
Infraturma Monocolpiti (Wodehouse 1933) iversen and Troels-Smith 1950 
Genus Arecipites Wodehouse 1933 
Arecipites spp.
Plate 12, Figure 1
Comments- The figured specimen has the characteristic sculpturing and colpus, but has a slight 
widening of the colpus at the distal ends.
Genus Calamuspollenites Elsik in Stover, Elsik and Fairchild 1966 
Calamuspollenites spp.
Plate 11, Figure 4
Genus Liliacidites Couper 1953 
Uliacidites spp.
Plate 12, Figure 2
Genus Monocolpopollenites Pfiug and Thomson in Thomson and Pfiug 1953
Monocolpopollenites s p p .
Plate 12, Figure 4
Comments- According to Pfiug and Thomson (1953) this genus contains forms with a long colpus 
that Is narrow for most of it's length but may have a widening at the distal ends. The specimen 
illustrated in Figure 4 displays this characteristic feature.
Subturma Triptyches Naumova 1937 
Infraturma Triptych! Naumova 1937 
Genus Aesculiidites Elsik 1968 
Aescuiiidites circumstriatus (Fairchild in Stover, Elsik and Fairchild 1966) Elsik 1968
Plate 11, Figure 7
Tricolpites circumstriatus Fairchild in Stover, Elsik and Fairchild, 1966, University of Kansas 
Paleontological Contributions, 5, p. 5, pi. 2, fig. 3-7.
Aesculiidites circumstriatus (Fairchild in Stover, Elsik and Fairchild, 1986) Elsik, 1968, Pollen et 
Spores, 10, p. 632.
Comments- The 2 poorly preserved specimens assigned to this species are subspherical 
tricolpate grains with striate sculpture. The colpi nearly reach the poles and pores were not 
evident on the specimens encountered.
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Genus CercidiPhvllites Mtchedlishvili in Samoilovich and Mtchedlishvili 1961
Cercidiphvliites spp.
Plate 15, Figure 8
Comments- The specimen illustrated in Figure 8 is poorly preserved but fits the generic 
description of CercidiPhvllites.
Genus Mvocolpopollenites Bsik in Stover, Elsik and Fairchild 1966 
Mvocolpopollenites reticulatus Elsik in Stover, Elsik and Fairchild 1966
Plate 15, Figure 6
Mvocolpopollenites reticulatus Elsik in Stover, Elsik and Fairchild ,1966, University of Kansas, 
Paleontological Contributions, Paper 5, p. 4-5, pi. 2, figs. 1-2.
Comments- The specimen assigned to this species was not seen in the Exxon prepared counting 
slides but was found in the Amoco prepared heavy liquid seperated slides. For this reason the 
species is not listed in the data table derived from counts of 300 palynomorphs. The depth given 
with figure represents the single occurrence of this taxon in the section.
Genus Retitrescolpites Sah 1967 
BetitrescolPites anouloluminosus (Anderson 1960) Frederiksen 1979
Plate 13, Figure 2
Tricolpites anouloluminosus Anderson. 1960, New Mexico Bureau of Mines and Mineral 
Resources Memoir, 6, p. 26, pi. 6, fig. 15-17.
BetitrescolPites anouloluminosus (Anderson. 1960) Frederiksen, 1979, Palynology, 3, p. 139. 
Comments- The single poorly preserved specimen encountered was from the Kendrick #1 well.
Genus Sernapollenites Stover in Stover, Elsik and Fairchild 1966 
Sernapollenites duratus Stover in Stover, Elsik and Fairchild 1966 
Plate 15, Figures 1 and 8 
Sernapollenites duratus Stover in Stover, Elsik and Fairchild, 1966, University of Kansas, 
Paleontological Contributions, Paper 5, p. 3, pi. 1, fig. 7.
Comments- Figure 8 in Plate 15 shows the tricolpate nature of the species.
Genus Tricolpites Couper 1953 emend. Potonié 1960 
Tricolpites hians Stanley 1965 
Plate 15, Figure 11 and Plate 16, Figure 1 
,1965, Bulletin of American Paleontology, 49 (222), p. 321, pi. 47, fig.
24-27.
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Genus TricolDOPOllenites Pfiug and Thomson in Thomson and Pfiug 1953 
Tricolpopollenites oeranioides (Couper 1960) Elsik 1968 
Plate 16, Figure 4
Tricolpites geranioides Couper. 1960, New Zealand Geological Survey Paleontological Bulletin, 
32, p. 66, pi. 11, fig. 5-8.
Tricolpopollenites aeranoides Elsik, 1968, Pollen et Spores, 10, p. 624.
Tricolpopollenites sp. < 20 pm 
Plate 15, Figure 12
Comments- Specimens assigned to this category are small, prolate, psilate to weakly sculptured 
tricolpate pollen grains with a long axis dimension less than 20 pm. They were split out of 
Tricolpopollenites spp. because of their small size.
Tricolpopollenites s p p .
Plate 16, Figure 9
Comments- Specimens assigned to this genus are psilate to weakly sculptured tricolpate pollen 
grains greater than 20 pm in size. Some of the grains if better preserved may be assignable to 
Quercoidites Potonié, Thomson and Thiergart 1950 ex Potonié 1960 emend. Stanley 1965 
whose pores are often difficult to detect.
Subturma Ptychotriporines Naumova 1937 
Infraturma Oblati Erdtman 1943 
Genus Bombacaddites Couper 1960 
Bombacaddites spp.
Plate 16, Figure 4
Comments- This genus is differentiated from Tiliaepollenites Potonié 1951 on the basis of the 
subtriangular amb and presence in Tiliaepollenites Potonié 1951 of a distinct vestibule. This 
study does not differientiate between Fredmontodendron. Fredreichipollis Krutzsch 1970 and 
Bombacaddites.
Genus Cupanieidites Cookson and Pike 1954 emend. Chmura 1973 
QucsoisMlSS spp.
Plate 16, Figures 1 and 2 
Comments- This study does not follow the diagnosis of Krutzsch 1969 in separating those forms 
with a polar triangle into the genus Duplopollis.
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Genus Porocolpopollenites Pfiug in Thomson and Pfiug 1953 
Porocolpopollenltes spp. .
Plate 16, Figure 3
Comments- The specimens bear a superficial resemblance to £. viroiensis Frederiksen 1979, but 
the colpi are longer and the apicies of the grain are more rounded.
Genus Tiliaepollenites Potonié 1931 
Tiliaepollenites spp.
Plate 16, Figure 6
Comments- Specimens assigned to this genus have a circular amb with three short copli. 
Exopores are present within a definate vestibule. The columeiiae are arranged to produce an 
infrareticulate pattern.
Infraturma Prolati Erdtman 1943 
Genus Cupuliferoipollenites Potonié1951 ex Potonié 1960 
Cupuliferoipollenites s p d .
Plate 16, Figure 13
Comments- The specimens assigned to this genus are comparable to the extant genus 
Castanea. Specimens of this taxa are numerous in samples from the 3 wells from Nebo-Hemphill 
Field.
Genus Favitricolporites Sah 1967 
Favitricolporites baculoferous (Pfluo in Thomson and Pfiug 1953) Srivastava 1972
Plate 17, Figure 2
Tricolporopollenites baculoferous Pfiug in Thomson and Pfiug, 1953, Palaeontographica, Abt. B, 
94, p. 105, pi. 14, fig. 4-8.
Favitricolporites baculoferous (Pfiug in Thomson and Pfiug, 1953) Srivastava ,1972, Review of 
Paieobotany and Paiynology, p. 256.
Genus Holkooollenites Fairchild in Stover, Eisik and Fairchiid 1966 
Holkopollenites chemardensis Fairchild in Stover, Eisik and Fairchiid 1966 
Plate 13, Figures 7 and 10 
Holkopollenites chemardensis Fairchild in Stover, Elsik and Fairchild, 1966, University of Kansas 
Paleontoiogicai Contributions, Paper 5, p. 6, pi. 2, fig. 8.
Comments- The nexinous shrinkage cracks that characterize this species are especially visable in 
phase contrast (Plate 13, Figure 10).
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Genus llexpollenites Thiergart 1937 
ex Potonié 1960 
llexpollenites s p p .
Plate 17, Figure 9
Comments- In the section two specimens of llexpollenites were encountered in sample H220F 
(Depth 10,685 ft.).
Genus Margocolporites Ramanujam 1966 ex Srivastava 1969 
Margocolporites kruschii (Potonié 1931)
Jameossanaie 1987 
Plate 17, Figures 5 and 6 
Pollenites kruschii Potonié. 1931, Zeitschrift der Braunkohle, 30 (27), p. 4, fig. 11.
Margocolporites kruschii (Potonié. 1933) Jameossanaie, 1987, New Mexico Bureau of Mines and 
Mineral Resources Bulletin, 112, p. 29.
Genus Quercoidites Potonié, Thomson and Thiergart 1950 
ex Potonié 1960 emend. Stanley 1965 
Quercoidites s p p .
Plate 11, Figure 8
Genus Tricolporopollenites Pfiug in Thomson and Pfiug 1953 
Tricolporopollenites s p p .
Plate 16, Figure 3
Comments- In most cases the specimens are poorly preserved and are assigned to this genus as 
a best approximation of their identification. In all cases, however, the grains are tricolporate 
without obvious margos and display a psilate texture.
Subturma Ptychopolyporines Naumova 1937 
Infraturma Ptychopolyporiti Naumova 1937 
Genus Polvcolporopollenites Kedves 1965 
Polvcolporopollenites so. 1 
Plate 16, Figure 10
Comments- The single specimen of this genus found has 6-8 colpi with a single pore per colpus 
as per the generic description. The grain is psilate to weakly sculptured, has a prolate shape in 
equatorial view, with measurements of 34 x 42 pm.
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Genus Quadrapollenites Stover in Stover, Eisik and Fairctiild 1966 
emend. Elsik 1968 
Quadrapollenites so. 1 
Plate 17, Figure 8
Comments- Elsik (1968) emended the type description to include tri-aperturate to penta- 
aperturate forms witti or without nexinous pads. The forms encountered in the Ragley Lumber 
#D1 well do not display nexinous pads and based on pollen and dlnofiagellate evidence appear to 
be outside the reported stratigraphie range of Û. vaous as originally described. Due to the key 
differences with the type material they are considered to be a new species. Lack of a sufficient 
number of well preserved specimnes precludes the assignment of a name to the species.
Quadrapollenites vagus Stover in Stover, Elsik and Fairchild 1966 
Plate 13, Figures 9 and 12 
Quadrapollenites vagus Stover in Stover, Elsik and Fairchild, 1966, University of Kansas 
Paleontological Contributions, 5, p. 8, pi. 4, fig. 3.
Comments- The single specimen encountered of vagus was from the Huffman-Bailey #2 well.
Turma Poroses Naumova 1937 
Subturma Triporines Naumova 1937 
Infraturma Triporiti Naumova 1937 
Genus Carvaoollenites Raatz 1937ex Potonié 1960 
Caryapollenites annulatus (Pfiug and Thomson in Thomson and Pfiug 1953) Elsik 1968
comb. nov.
Plate 12, Figure 8
Subtriporopollenites annulatus Pfiug and Thomson in Thomson and Pfiug, 1953, 
Palaeontographica, Abt. B, 94, p. 85, pi. 9, fig. 42-43, 48, 48-49.
Carya annulatus (Pfiug and Thomson in Thomson and Pfiug, 1953) Elsik, 1968, Pollen et Spores, 
10, p. 604.
Carvaoollenites simplex (Potonié 1934) 
ex Potonié 1960 emend. Krutzsch 1961 
Plate 12, Figure 6
Pollenites simplex Potonié, 1934, Arb. Inst. Palâobot., bd. 5, p. 74, pi. 5, fig. 34.
Carvaoollenites simplex f Potonié 1934) Potonié, 1960, Senck. leth. 41 (1/6), p. 123.
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Caryapollenites sp. < 29 pm 
Plate 12, Figure 11
Comments- Small grains of Carvaoollenites were first reported by Tschudy (1973) as tiaving 
stratigraphie importance in the Gulf Coastal Plain where they ranged from the Lower Sabinian to 
the Lower Claibornian. These forms were encountered throughout the Ragley Lumber #D1 well 
as well as the samples from the three Nebo-Hemphill wells.
Carvaoollenites spp.
Plate 11, Figure 5 and Plate 13, Figure 3 
Comments- Poor preservation makes specific assignment impractical.
Genus Casurinidites Cookson and Pike 1954 
Casurinidites pulcher (Simpson 1961)
Srivastava 1972 
Plate 12, Figure 9
Casurina oulchra Simpson. 1961, Royal Society of Edinburgh Transactions, 64, p. 433, pi. 10, fig. 
2 ,4  and 7.
Casurinidites pulcher (Simpson. 1961) Srivastava ,1972, Review of Paleobotany and Palynology, 
p. 235.
Casurinidites sp. 1 
Plate 14, Figure 1
Comments- This species is larger than £ . pulcher (Simpson 1961) Srivastava 1972 (45-50 pm), 
has a more triangular amb with similar sculpturing and pore structure, it occurs sporadically 
throughout the Ragley Lumber #D1 well as well as most of the samples from the 3 wells from 
Nebo-Hemphill Field.
Genus Grevilloideapites Biswas 1962 
Grevillpideapites spp.
Plate 13, Figure3
Comments- The single specimen assigned to this genus is morphologically similar to the type 
especially with regard to the large flanges and ora. The specimen illustrated in Figure 3 measures 
53 pm long axis, with fianges 15-17 pm and ora 8-10 pm.
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Genus Momipites Wodehouse 1933 
Momipites flexus Group Frederiksen 1979 
Plate 13, Figures 4 and 5 
Momipites flexus Group Frederiksen, 1979, Palynology, 3, p. 141, pi. 1, fig. 19-22.
Comments- This study recognizes the work of Frederiksen (1979) in grouping Momipites types 
with similar morphologies ( M. dialatus and M. inaequalis) into the single group M. flexus.
Mamicitea sp. 1 
Plate 12, Figure 7
Comments- The specimens assigned to this species are triporate, have a rounded amb with 
triatriate pores on the equator and are psilate to weakly granulate. The specimens are 30-40 pm in 
diameter and do not show polar thinnings.
Momipites sp. 2 
Plate 12, Figure 11
Comments- The specimens assigned to this species are triporate, have subtriangular amb with 
triatriate pores on the equator and are psilate to weakly granulate. The specimens are 30-40 pm in 
diameter and show polar thinnings that are especially visable using phase contrast.
Momipites s p p .
Plate 11, Figures 10 and 12 
Comments- Polar thinnings may or may not be present. Poor preservation makes specific 
assignment impractical.
Momipites strictus Frederiksen and Christopher 1978 
Plate 13, Figures 8 and 11 
Momipites strictus Frederiksen and Christopher, 1978, Playnology, 2, p. 129, pi. 1, fig. 2-6.
Momipites tenuipollis Group Nichols 1973 
Plate 13, Figure 1
Momipites tenuipollis Group Nichols, 1973, Geoscience and Man, 3, p. 110-111.
Genus Pistillipoilenites Rouse 1962 emend. Elsik 1968 
Piltillipollenites mcgregorii Rouse 1962 
Plate 12, Figures 10 and 12 and Plate 13, Figure 6 
Piltillipollenites mcgregorii Rouse, 1962, Micropaleontology, 8, p. 206, pi. 1, fig. 10,12.
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Genus PlatvcaivaDollenites Nagy 1969 emend. Frederiksen and Christopher 1978 
PlatvcarvaDollenites Diatvcarvoides (Roche 1969) Frederiksen and Christopher 1978
Plate 12, Figure 5
Platvcarva Diatvcarvoides Roche. 1969,Société Beige Géologie, Paléontologie et Hydrologie 
Bulletin, 78, p. 135, pl. 1, fig. 19.
PlatvcarvaDollenites platvcarvoides (Roche, 1969)Frederiksen and Christopher ,1978,
Palynology, 2, p. 138.
Genus Proteacidites Cookson 1950 ex Couper 1953 
Eraleacidilgs spp.
Plate 14, Figure 6
Genus Triporopollenites Pflug and Thomson in Thomson and Pflug 1953 
Triporopollenites bituitus (Potonié 1931) Elsik 1968 
Plate 12, Figure 3 and Plate 11, Figure 9 
Pollenites bituitus Potonié, 1931, Zeitschriften Braunkohle, 1931, p. 229, pl. 2, fig. 17. 
Triporopollenites bituitus (Potonié ,1931), Elsik, 1968, Pollen et Spores, 10, p. 610.
Triporopollenites s p . 1 
Plate 14, Figure 8
Comments- Subtriangular triporate grains with psilate to finely bacculate sculpture. Equatoral 
pores, size: 35-50 pm. The probable affinity of this species is for the modern genera Betula or 
Corylus.
Triporopollenites so. 2 
Plate 14, Figure 10
Comments- Rounded triporate grains with psilate to finely bacculate sculpture. At least 1 of the 
pores is off the equator, size: 35-50 pm. The probable affinity of this species is for the modern 
genus Carva.
Triporopollenites s d d .
Plate 14, Figures 2 and 7 
Comments- This generic category is for triporate specimens with a rounded to subtriangular amb 
in polar view and pores that are located on the equator. Poor preservation makes specific 
assignment impractical.
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Subturma Polyporines Naumova 1947 
Infraturma Slephanoporiti van der Hammen 1954 
Genus Alnipollenites Potonié 1931
Plate 14, Figure 11
Alnus trina Stanley. 1965, Bulletin of American Paleontology, 49 (222), p. 289, pi. 43, fig. 4-6. 
Comments- Tiie triporate forms of Alnipollenites were mentioned by Frederiksen (1980) as having 
possible biostratlgraphic significance. Occurrs beiow 12,056 feet.
Alnipollenites verus Potonié 1931 
Plate 14, Figure 9
Alnipollenites verus Potonié ,1931, Jahrbuch Preussischen Geol. Landesantalt, 52, p. 3, fig. 18.
Genus Rerocarvapollenites Raatz 1937 ex Potonié 1960 
Pterocarvapollenites spp.
Plate 14, Figure 12
Genus Ulmipollenites Wolff 1934 
Ulmipollenites spp.
Plate 11, Figure 6
Infraturma Periporiti Van der Hammen 1954 
Genus Chenopodipollis Krutzsch 1966 
Chenopodipollis s p p .
Plate 12, Figure 5
Genus Liquidambamollenites Raatz 1938 ex Potonié 1960 
Liauidambarpollenites s p p .
Plate 14, Figure 3
Turma Jugates Erdtman 1937 
Subturma Tetradites Cookson 1947 
Infraturma Tetraditi Cookson 1947 
Genus Ericipites Wodehouse 1933 
Ericipites spp.
Plate 16, Figure 11
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Infraturma Polyaditi 
Genus PoivadODOilenites Thomson and Pfiug 1943 
Poivadopoiienites spp.
Plate 16, Figure 7
Comments- The single specimen of this type is a 5 celled polyad. The grain superficially 
ressembles pollen of the extant genus Mimosa.
Normaoolles
Turma Poroses Naumova 1937 
Subturma Triporines Naumova 1937 
Infraturma Triporiti Naumova 1937 
Genus Basopollis PfIug in Thomson and PfIug 1953 
Basopoliis obscurocostatus Tschudy 1975 
Plate 17, Figure 4
Basopoliis obscurocostatus Tschudy ,1975, U.S.G.S. Professional Paper, 865, p. 8, text-fig. 1, 
pi. 1, fig. 1-12.
Genus Choanopollenites Stover in Stover, Elsik and Fairchild 1966 
ChoanoDOllenites eximus Stover in Stover, Elsik and Fairchild 1966 
Plate 17, Figurel
Choanopollenites eximus Stover in Stover, Elsik and Fairchild, 1966, University of Kansas 
Paleontological Contributions, 5, p. 8, pi. 4, fig. 1.
Genus Expressipollis Khlonova 1961 
Expressipoliis sod.
Plate 17, Figure 5
Comments- The reported occurrences of this genus are from the Late Cretaceous (Felix and 
Burbridge, 1973) , therefore the specimen encountered is considered to be recycled.
Genus Extratriporopollenites Pfiug in Thomson and Pfiug 1952 
ex Pfiug in Thomson and Pfiug 1953 
Extratriporoppllenites spp.
Plate 17, Figure 6
Comments- Specimens are assigned to this genus following the generic diagnosis of Gôczàn, 
Groot, Krutzsch and Plactovâ, 1967.
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Genus Kvandopollenites Stover in Stover, Elsik and Fairchild 1966 
Kvandopoiienites anneratus Stover in Stover, Elsik and Fairchild 1966 
Plate 17, Figures 7 and 8 
Kyandopollenites anneratus Stover in Stover, Elsik and Fairchild, 1966, University of Kansas 
Paleontological Contributions, 5, p. 6, pi. 3, fig. 1.
Genus Nudopollis Pfiug in Thomson and Pfiug 1953 
Nudopollisterminalis (Thomson and Pfiug 1953) Pfiug 1953 
Plate 17, Figure 9
Extratriporopollenites terminalis Thomson and Pfiug, 1953, Palaeontographica, Abt. B, 94, p. 71, 
pi. 6, fig. 31.
Nudopollis terminalis (Thomson and Pfiug ,1953) Pfiug, 1953, Palaeontographica, Abt. B, 95,
p. 161.
Nudopollis aff. M- theirgartii (Thomson and Pfiug 1953) Pfiug 1953 
Plate 17, Figure 12
Extratriporopollenites theirgartii Thomson and Pfiug, 1953, Palaeontographica, Abt. B, 94, p. 71, 
pi. 6, fig. 43.
Nudopollis theiraartii (Thomson and Pfiug ,1953) Pfiug, 1953, Palaeontographica, Abt. B, 95, 
p. 109.
Comments- The single specimen assigned to this species is morphologically similar to the type 
material of M- theirgartii. however, the specimen illustrated in Figure 12 is too pooriy preserved to 
allow a positive specific assignment.
Genus PseudoDlicapollis Krutzsch 1967 
Eseudoplicapollis sp. A (Tschudy, 1975)
Plate 17, Figure 11
Genus Thomsonipollis Krutzsch 1960 
ThompsoniDollis magnificus (Thomson and Pfiug 1953) Krutzsch 1960
Plate 17, Figure 2
Interatriporopollenites maanificus Thomson and Pfiug, 1953, Palaeontographica, Abt. B., 94, p. 
88, pi. 9, fig. 112.
Thompsonipollis maanificus (Thomson and Pfiug ,1953) Krutzsch, 1960, Freiberger 
Forschungshefte, c86, p. 57.
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Genus Trudopollis Pilug 1953 
TmdopoHis spp.
Plate 17, Figure 10
Comments- The specimens are poorly presented but resemble T. olenijs Tschudy ,1975.
Kingdom Protista 
Incertae Sedls
Genus Azoila Lamark 1783 
Azolla miospore 
Plate 3, Figure 8
Comments- The single specimen assigned to this generic category Is a small (15 pm), trilete spore 
similar to the one illustrated by Jarzen, 1978 from the Maastrichtian of Canada.
Azolla massula with glochidia 
Plate 3, Figures 10 and 11 
Comments- The specimens illustrated are similar to the specimens illustrated by Jarzen, 1978 
named A- cretacea by Stanley 1965, especially the distal swelling of the hooked glochidia.
Genus Pedlastrum Meyen 1829 
Pedlastmm s p p .
Plate 10, Figure 4
Comments- In poorly preserved specimens the internal cell walls are not visable and the 
specimens are Identified on the presence of pseudopodia giving a characteristic stellate outline.
Incertae sedls
Genus Ovoldltes Potonié 1951 ex Kmtzsch 1959 
Dmdile&spp.
Plate 10, Figure 1
Genus Schizosooris Cookson and Dettman 1959 
Schizosporis spp.
Plate 6, Rgures 1 and 4
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Genus Siamopollis Hedlund 1965 
SiomoDollis sop.
Plate 10, Figure 2
Genus Tetraporina Naumova 1950 ex Boikhovitina 1953 
le.traporina spp.
Plate 10, Figure 3
Comments- This study considers the work of Van Geel 1976 who described similar forms from 
fresh water Quaternary deposits in the Netherlands as a possible indication that Tetraporina is a 
fresh water algae.
Kingdom Fungi 
Incertae Sedis
Genus Brachvsporites Lange and Smith 1971 
Brachvsoorites spp.
Plate 1, Figures 11 and 14
Genus Dicellaesporites Elsik 1968 emend. Norris 1986 
Dicellaesporites popovii Eisik 1968 
Plate 1, Figure 9, Plate 2, Figure 8 
Dicellaesporites POPOvii Elsik. 1968, Pollen et Spores, 10, p. 269, pi. 2, fig. 9.
Dicellaesporites so. 1 
Plate 1, Figure 16
Comments- The single specimen assigned to this species is a dicellate fungal spore with rugulate 
sculpture. The cells are unequal in size and pores are not evident. Size: 40 pm.
Dicellaesporites spp.
Plate 2, Figure 6
Genus Diporicellaesporites Elsik 1968 
Diporicellaesporites psilatus Elsik and Dilcher 1974 
Plate 3, Figure 1
Diporicellaesporites psilatus Elsik and Dilcher, 1974, Palaeontographica, Abt. B, 146, p. 72, pi.
27, fig. 32-33.
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Diporicellaesporites reticulatus Elsik and Dilcher 1974 
Plate 2, Figure 7
Diporicellaesporites reticulatus Elsik and Dilcher, 1974, Palaeontographica, Abt. B, 146, p. 72, pi. 
27, tig. 44-45.
Diporicellaesporites spp.
Plate 2, Figures 9 and 10
Genus Diporisoorites Van der Hammen 1954 
DiP.QELSPQ£iteSt sp. 1 
Plate 1, Figure 5
Comments- The single specimen assigned to this species is a diporate fusiform fungal spore with 
weakly defined thickenings around the pores. The size of the figured specimen is 23 x 14 pm.
Diporisporites so. 2 
Plate 1, Figure 12
Comments- The single specimen assigned to this species is a diporate elliptical fungal spore with 
the pores on the same side. The size of the figured specimen is 19 x 11 pm.
Diporisporites type 2 (Elsik and Dilcher 1974)
Plate 1, Figure 4
Comments- The specimen figured in Elsik and Dilcher 1974 was described as possibly being an 
egg case. The specimen in Figure 2 is clearly a diporate fungal spore. It is similar to the figured 
specimen in Elsik and Dilcher 1974 in size, shape, surface texture and the thickenings associated 
with the pores.
Genus Dyadosporonites Elsik 1968 
Dyadosporonites schwabii Elsik 1968 
Plate 1, Figure 2
Dyadosporonites schwabii Elsik. 1968, Pollen et Spores, 10, p. 278, pi. 2, fig. 30.
Dyadosporonites spp.
Plate 1, Figure 3
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Fungal Spore sp. 1 
Plate 3, Figure 3
Comments- The single specimen recovered of this type is a triporate multicellate fungal spore with 
a triangular outline. The cells are radially arranged with three to four cells per arm. Size of the 
figured specimen is 24 pm.
Fungal spore spp.
Plate 1, Figure 10
Comments- This category is reserved for fragments of fungal spores whose generic assignment is 
not practical.
Genus Fusiformisporites Rouse 1962 
Fusiformisporites crabbii Rouse 1962 
Plate 2, Figures 4 and 5 
Fusiformisporites crabbii Rouse, 1962, Micropaleontology, 8, p. 210, pi. 4, fig. 28-29.
Genus Hvpoxylon (Bulliard 1791) Fries 1849 
Hvpoxvlon spp.
Plate 1, Figure 8
Genus Inapertisporites Van der Hammen 1954
lnapgtti.sp.Qrites spp.
Plate 1, Figure 7
Genus Involutisporonites Clarke 1965 
Involutisporonites sop.
Plate 2, Figure 1
Genus Lacrimasporonites Clarke 1965 
Lacrimasporonites basidii Elsik 1968 
Plate 1, Figure 15
Lacrimasporonites basidii Elsik, 1968, Pollen et Spores, 10, p. 273, pi. 2, fig. 17-18, 22.
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Genus Monoporisporites Van der Hammen 1954 
Monoporisporites sp. lagenid 
Plate 1, Rgure 6
Comments- The specimens assigned to this species are unicellate monoporate fungal spores of 
variable size, with an elongate neck surrounding the pore.
Monoporisporites spp.
Plate 1, Figure 1
Genus Multicellaesporites Elsik 1968 
Multicellaesporites spp.
Plate 3, Figures 2 and 7
Genus Pesavis Elsik and Jansonius 1974 
Pesavis tagulensis Elsik and Jansonius 1974 
Plate 3, Figures 4 ,5  and 9 
Pesavis taaulensis Elsik and Jansonius, 1974, Canadian Joumal of Botany, 52, p. 956, pi. 1, 
fig. 5.
Genus Pleuricellaesporites Van der Hammen 1954 
Pleuricellaesporites spp.
Plate 2, Figure 3, Plate 3, Figure 6
Genus Quilonia Jain and Gupta 1970 
■Quilonia spp.
Plate 2, Figure 2
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Division PYRRHOPHYTA 
Class DINOPHYCEA Fritsch 1935 
Order PERIDiNiALES Haechel 1894 
Famiiy PERIDINIACEAE (Ehrenberg 1854)
Engier 1892 
Genus Achomosphaera Evitt 1963 
Achomosphaera alcicornu Œisenack 1954)
Davey and Wiiiiams 1966 
Plate 20, Figures 3 and 7 
Hvstrichosphaera alcicornu Eisenack. A., 1954, Palaeontographica, Abt. A, v. 105, p. 65, pi. 10, 
fig. 1-2, text-fig. 5.
Achomosphaera alcicornu (Eisenack, 1954) Davey, R. J. and Wiiiiams, G.L., 1966, Bulletin of the 
British Museum (Naturai History) Geoiogy, Suppiement 3, p. 50.
Comments- Range: Danian to Bartonian Stage (Hansen, 1977; Costa and Downie, 1979). 
Specimens assignable to this species compare favorabiy with the published type descriptions 
with regard to size, process form and precinguiar archeopyie.
Achomosphaera s p p .
Not Figured
Comments- Most forms encountered are fragments or are too pooriy preserved to ailow specific 
assignment. Generic assignment is made on the basis of process type and the iack of parasuturai 
ridges connecting the process bases.
Genus Adnatosphaeridium Wiiiiams and Downie 1966 
Adnatosphaeridium multispinosum Williams and Downie 1966 
Piate 24, Figure 1
Adnatosphaeridium muitispinosum Wiiiiams and Downie, 1966c, Buiietin of the British Museum 
(Natural History), Geoiogy, Suppiement 3, p.216, pi. 24, fig. 5, text-fig. 57.
Comments- Range: upper Eariy Ypresian to Bartonian-Priabonian Stage boundary, 51.75-40 MA 
(Heiby, Kidson, Stover and Wiiiiams, 1984). Specimens assignable to this species compare 
favorably with the type material with regard to the spherical cyst body as evidenced by a centered 
parasulcal notch, distal trabeculae connecting process tips and apical archeopyie.
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Adnatosphaeridium robustum (Morqenroth 1966) DeConinck 1975 
Plate 24, Figure 2
Cannosphaeropsis robustum Moraenroth.1966. Palaeontographica, Abt 8,119, p.19, pi. 4, fig. 1. 
Adnatosphaeridium robustum (Morgenroth, 1966) DeConinck, 1975, Service Géologique de 
Belgique, Prof. Paper n. 12, p. 47-48.
Comments- Range: Early Eocene Epoch (Morgenroth, 1966). The single specimen
encountered assignable to this species compares favorably with the type material with regard to 
coarse distal trabeculae and general cyst shape.
Adnatosphaeridium spp.
Not Figured
Comments- Most forms are fragments or are too poorly preserved for specific assignment. 
Generic assignment is based on a spherical cyst body and trabeculae connecting process tips.
Genus Aoectodinium (Costa and Downie1976)Lentin and Williams 1977b 
Aoectodinium homomorphum (Deflandre and Cookson1955) Lentin and Wiiiiams 1979b
Plate 22, Figure 3
Wetzeliella homomorphum Deflandre and Cookson, 1955, Australian Journal of Marine and 
Freshwater Research, Vol. 6, p. 254, pi. 5, fig. 7, text-fig. 19.
Aoectodinium homomorphum (Deflandre and Cookson, 1955) Lentin and Williams, 1977b, 
Bedford Institute of Oceanography, Report Series B1-R-77-8, p. 8.
Comments- Range: Middle Thanetian to Late Bartonian Stage, 56-41 MA (Heiby, Kidson, Stover 
and Williams, 1984). Specimens assignable to this species compare favorably with the type 
material with regard to process form and cyst characteristics.
Apectodinium sp. cf. A. hvperacanthum (Cookson and Eisenack 1965)
Lentin and Williams 1977 
Plate 22, Figure 2
Wetzeliella hvperacanthum Cookson and Eisenack, 1965, Proceedings of the Royal Society of 
Victoria, V. 79, p. 134-135, pi. 16, fig. 3-6.
Apectodinium hvperacanthum (Cookson and Eisenack, 1965) Lentin and Williams,!977, Bedford 
Institute of Oceanography, Report Series BI-R-77-8, p. 8.
Comments- Range: Paleocene Epoch (Cookson and Eisenack, 1965). This species is similar to 
A. hvperacanthum in that it has elongated antapical and singular horns an intercalary archeopyie 
and a clearly differentiable endophragm and periphragm, however it has two elongated antapical 
horns whereas the type of A. hvperacanthum possesses a single antapical horn.
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Genus Areosphaeridium Eaton 1971 
Areosphaeridium diktvoplokus (Klumpp 1953) Eaton 1971 
Plate 27, Figure 1
Hvstrichosphaeridium diktvoplokus Klumpp, 1953, Palaeontographica, Abt. A, Vol. 103, p. 392, 
pi. 18, fig. 3-7.
Areosphaeridium diktvoplokus (Klumpp. 1953) Eaton, 1971, Proceedings Second Planktonic 
Conference Rome, Vol. 1, p. 358, pi. 1, fig. 3-8, pi. 2, fig. 1-6.
Comments- Range: Late Ypresian to Priabonian-Rupelian boundary, 50-37 MA (Heiby, Kidson, 
Stover and Williams, 1984). The single specimen encountered was a fragment, and was identified 
on the basis of the distinctive process terminations characteristic of A. diktvoplokus.
Genus Batiacasphaera Drugg 1970 
Batiacasphaera spp.
Plate 27, Figure 2
Comments- Most forms encountered are too poorly preserved to allow specific assignment. 
Generic assignment is made based on distinctive periphragm shape and slit archeopyie, where 
visable.
Genus Caligodinium Drugg 1970 
Caliaodinium amiculatum Drugg 1970 
Plate 8, Figure 3
Calipodinium amiculatum Drugg. 1970, North American Paleontological Convention, Chicago, 
1969, Proc. G, pg. 815, fig. 8A-B, 9A-E.
Comments- Range: Danian, 66.4-63.6 MA (Drugg, 1970). Specimens assignable to ÇL 
amiculatum compare favorably with the type material with regard to cyst shape, archeopyie and 
cyst characteristics, however they calyptra, present on the type specimen was not found on any of 
the specimens in the present study. Dmgg (1970) states that the calyptra is easily removed and 
many of the specimens he shows do not have a calyptra.
Genus Cleistosphaeridium Davey et al. 1966 
gJgi§to.so.l].aejjdium spp.
Plate 24, Figure 6
Comments- This category is reserved for specimens assignable to Cleistosphaeridium. Most 
forms encountered are fragments or are too poorly preserved to allow specific assignment. 
Generic assignment is made based on process type and archeopyie, where visable.
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Cleistosphaeridium-Operculodinium spp.
Plate 26, Figure 4
Comments- This category is reserved for specimens assignable either to C le is tosphaeririium  
Davey et al. 1967 or Operculodinium Wall 1967. Most forms encountered are fragments or are too 
poorly preserved to allow positive generic assignment. Assignment to this category is made 
based on process type. An archeopyie is not present in any forms. Badly contorted specimens 
may be from other genera besides Cleistosphaeridium or Operculodinium including 
Aoectodinium. Trichodinium. Impletosphaeridium or Eocladopvxis .
Genus Cordosphaeridium Eisenack 1963 
emend. Davey 1969 
Cordosphaeridium inodes (Klumpp 1953) Eisenack 1963 
emend. Morgenroth 1968 
Plate 20, Figure 9
Hvstrichosphaeridium inodes subsp. inodes Klumpp, 1953, Palaeontographica, Abt. A, Vol. 103, 
p. 391, pi. 18, fig. 1-2.
Cordosphaeridium inodes subsp. inodes (Klumpp. 1953) Eisenack, 1963b, Neues Jahrbuch fur 
Geologie und Palâontologie, Monatshefte, p. 261.
Cordosphaeridium inodes (Klumpp, 1953) Morgenroth, 1968, Geologisches Jahrbuch, v. 86, 
p.549-550.
Comments- Range; Late Eocene Epoch (Klumpp, 1953). Spedmens assignable to this species 
compare favorably with the type material with regard to size, process form, precinguiar archeopyie 
and cyst characteristics.
Cordosphaeridium minimum (Morgenroth 1966)
Benedek 1972 
Plate 27, Figure 4
Cordosphaeridium inodes subsp. minimum Morgenroth, 1966, Palaeontographica, Abt. B, v.
119, p. 24, pi. 5, fig. 6-7.
Cordosphaeridium minimum (Morgenroth. 1966) Benedek, 1972, Palaeontographica, Abt. B, v. 
137, p. 25-26.
Comments- Range: Ypresian Stage (Morgenroth, 1966). Specimens assignable to this species 
compare favorably with the type material with regard to precinguiar archeopyie, process form and 
cyst characteristics especially with regard to the small cyst size.
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Cordosphaeridium spp.
Plate 20, Figure 8
Comments- Most forms encountered are fragments or are too poorly preserved to allow positive 
specific assignment. Assignment to this category is made based on process type and 
arrangement.
Genus Diphves Cookson 1965a emend. Davey and Williams 1966b 
Diphves colligemm (Deflandre and Cookson 1955) Cookson 1965 
emend. Goodman and Witmer 1985 
Plate 24, Figure 4
Hvstrichosphaeridium colliaerum Deflandre and Cookson, 1955, Australian Joumal of Marine and 
Freshwater Research, Vol. 6, p. 278, pi. 7, fig. 3.
Diphves colligemm (Deflandre and Cookson, 1955) Cookson, 1965a, Proceedings of the Royal 
Society of Victoria, Vol. 78, p. 86-87.
Comments- Range: Ypresian Stage, 53.5-49 MA (Deflandre and Cookson, 1955). Specimens 
assignable to this species compare favorably with the emended description given by Goodman 
and Witmer (1985) with regard to a combination archeopyie and process form, especially the 
single large antapical process.
Genus Glaphyrocvsta Stover and Evitt 1978 
Glaptiyrocy.sta spp.
Plate 23, Figure 5
Comments- Most forms encountered are fragments or are too poorly preserved to allow positive 
specific assignment. Assignment to this category is made based on the lenticular nature of the 
cyst as evidenced by an offset parasulcal notch, process type and arrangement.
Genus Homotrvblium Davey and Williams 1966 
Homotrvblium sp. cf. hL oceanicum Eaton 1976 
Plate 20, Figure 2
Homotrvblium oceanicum Eaton. 1976, Bulletin of the British Museum (Natural History) Geology,
V. 26, p. 268, pi. 10, figs. 5-8.
Comments- Range; Middle to Late Eocene Epoch (Eaton, 1976). Specimens assigned to this 
species are very similar to the type of H. oceanicum with the exception that the single specimen 
encountered possesses processes with flared terminations rather than the nonflared terminations 
seen in the type of H. oceanicum.
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Genus Hvstrichokolpoma Klumpp 1953 emend. Williams and Downie 1966a
Hvstrichokolpoma spp.
Plate 26, Figure 2
Comments- Assignment to this category is made based on distinctive process number, type and 
arrangement.
Genus Impaqidinium Stover and Evitt 1978 
Impaaidinium s p p .
Plate 23, Figure 6
Comments- Generic assignment is based on determination of Gonyaulacacean tabulation and 
archeopyie.
Genus Linqulodinium Wall 1967 emend. Wall and Dale in Wall et al. 1973 
Lingulodinium machaerophorum (Deflandre and Cookson 1955) Wall 1967
Plate 24, Rgure 5
Hvstrichosphaeridium machaerophorum Deflandre and Cookson, 1955, Australian Journal of 
Marine and Freshwater Research, Vol. 6, p. 274, pi. 9, fig. 4 ,8 .
Lingulodinium machaerophorum (Deflandre and Cookson, 1955) Wall, 1967, Paleontology, Vol. 
10, p. 109.
Comments- Range: Early Ypresian Stage to Holocene, 53-0 MA (Heiby, Kidson, Stover and 
Williams, 1984). Lentin and Williams, 1985, p. 224, list Cleistosphaeridium disiunctum. 
Hvstrichosphaeridium ashdodense and H. redonense as jr. synonyms of Lingulgdi.njjim 
machaerophorum. Specimens assignable to this species compare favorably with the type material 
with regard to numerous hollow closed ended processes.
Genus Melitasphaeridium Harland and Hill 1979 
Melitasphaeridium pseodorecurvatum (Morgenroth 1966) Bujak et al. 1980
Plate 26, Rgure 1
Hvstrichosphaeridium pseudorecurvatum Morqenroth. 1966, Palaeontographica, Abt. B, v. 119, 
p. 30-31, pi. 8, fig. 5-6.
Melitapshaeridium pseudorecurvatum (Morgenroth. 1966) Bujak et al.. 1980, The
Palaeontological Association, Special Papers in Palaeontology, n. 24, p. 30.
Comments- Range: Early Eocene Epoch (Morgenroth, 1966). The single pecimen assignable to 
this species compares favorably with the type material with regard to the distinctive process 
terminations, tabulation and precinguiar archeopyie.
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Genus Muratodinium Drugg,1970 
Muratodinium fimbratum (Cookson and Eisenack 1967) Drugg 1970 
Plate 23, Figures 1 and 2 
Keneyia fimbratum Cookson and Eisenack, 1967, Proceedings of the Royal Society of Victoria, v.
80, p. 252, pi. 40, fig. 1-7. 
hAuratodinium fimbratum Drugg, 1970, North American Paleontological Convention, Chicago, 
1969, Proc. G, p. 818-819.
Comments- Range: Late Paleocene to Early Eocene Epoch (Drugg, 1970). Specimens 
assignable to this species compare favorably with the type material with regard to the form of the 
paratabular septa and paratabulation.
Genus Paleocvstodinium Alberti 1961 
Paleocvstodinium golzowense Alberti. 1961 
Plate 21, Figure 7
Paieocystodinium golzowense A\ben\, 1961, Palaeontographica, Abt. A, v. 116, p.20, pi. 7, fig. 
10-12, pi. 12, fig. 16.
Comments- Range: Late Eocene to Late Oligocene Epoch (Alberti, 1961). Specimens 
encountered are generally poorly preserved and no specimens were found with both apical and 
antapical horns. In addition an archeopyie was not visable in any of the forms encountered.
Peridinioid Dinocyst 
Plate 21, Figure 2, Plate 26, Figure 5 
Comments- This category is reserved for those specimens with a Peridinioid cyst shape. Due to 
poor preservation, the inability to identify an archeopyie and determine cyst wall relationships, 
generic assignments were not made.
Genus Polvsphaeridium Davey and Williams 1966b 
emend. Bujak et al. 1980 
Polysphaeridium sublüâ Davey and Williams 1966b 
emend. Bujak et al. 1980 
Plate 24, Figure 3
Polvsphaeridium subtile Davey and Williams, 1966b, Bulletin of the British Museum (Natural 
History) Geology, Supplement 3, p. 92, pi. 11, fig. 1.
Comments- Range: Ypresian to Bartonian-Priat>onian Stage boundary, 53.5-40 MA (Hazel, pers. 
comm.; Davey and Williams, 1966b). Lentin and Williams, 1985, p. 292, list Hemicvstodinium 
taugourdeaui and Polvsphaeridium zoharvi as jr. synonyms of P. subtile.
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Eolysphaeridium spp.
Plate 27, Figure 5
Comments- The terms encountered are fragments or are too poorly preserved to ailow specific 
assignment. Generic assignment is based on distinctive hollow, open ended processes.
Genus Seneoalinium Jain and Milliped 1973 
emend. Stover and Evitt 1978 
Seneqalinium spp.
Plate 21, Figures 2 and 6 
Comments- This form generally fits the emended generic description given by Stover and Evitt 
(1978) in that it has an intercalary archeopyie, one apical and two antapical horns of approximately 
equal length and paratabulation expressed by a paracingulum.
Genus Spinidinium Cookson and Eisenack 1962 
emend. Lentin and Williams 1976 
Spinidinium saqittula (Drugg 1970)
Lentin and Williams 1976 
Plate 22, Figures 5 and 6 
Deflandrea saqittula Drugg. 1970, North American Paleontological Convention, Chicago, 1969, 
Proc. G, p. 809-810, fig. 1A-C.
Spinidinium saqittula (Drugg, 1970) Lentin and Williams,1976, Bedford Institute of Oceanography 
Report Series BI-R-75-16, p. 64.
Comments- Range: Early Eocene Epoch (Drugg, 1970). Specimens assignable to this species 
compare favorably with the type material with regard to an arrow shaped tract, paracingulum and 
intercalary archeopyie.
Genus Spiniferites Mantell 1850 emend. Sarjeant 1970 
Soiniferites sp. cf. S. cornutus (Gerlach 1961) Sarjeant 1970 
Plate 20, Figure 5
Hvstrichosphaera cornutus Gerlach. 1961, Neues Jahrbuch fur Geologie und Palâontologie, 
Abhandlungen, v. 112, p. 27, pi. 27, fig. 10-12.
Spiniferitea cornutus (Gerlach. 1961) Sarjeant, 1970, Grana, v. 10, p. 76.
Comments- Range: Middle Oligocene to Middle Miocene Epoch (Gerlach, 1961). The 
specimens encountered bear a superficial similarity to S. cornutus in that they possess an apical 
horn, however the distinctive shape of the 6p paraplate that is present in the type specimen is not 
visiable in the encountered specimens due to poor preservation.
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Spiniferites septatus (Cookson and Eisenack 1967) McLean 1971 
Plate 20, Figures 4 and 6 
Baltisphaeridium septatus (Cookson and Eisenack, 1967, Proceedings of the Royal Society of 
Victoria, V. 79, p. 253, pi. 42, fig. 6-10.
Spiniferites septatus (Cookson and Eisenack, 1967) McLean, 1971, Journal of Paleontology, v. 
45, p. 730
Comments- Range: Late Paleocene Epoch (Cookson and Eisenack, 1967). Specimens 
assignable to this species compare favorably with the type material with regard to process form 
and cyst characteristics.
Spiniferites sop.
Plate 20, Figure 1
Comments- Assignment to this category is made based on process type and the presence of 
intra-process ridges. An archeopyie is not present in any forms.
Spiniferites-Achomosphaera spp.
Not Figured
Comments- This category is reserved for specimens assignable either to Spiniferites or 
Achomosphaera Evitt 1963. Most forms encountered are fragments or are too poorly preserved 
to allow positive generic assignment. Assignment to this category is made based on process 
type. An archeopyie is not present in any forms.
Genus Thalassiphora Eisenack and Gocht 1960 
IhalissapHaa spp.
Plate 23, Rgure 3
Comments- The single specimen encountered shows the characteristics of Thalissaphora in that 
it has an endophragm and nebulous periphragm. An endoarcheopyle is present however its type 
is not distinguishable.
Genus Trichodinium Eisenack and Cookson 1960 emend. Clarke and Verdier 1967 
Trichodinium hirsutum Cookson 1965b 
Plate 27, Rgure 6
Trichodinium hirsutum Cookson. 1965b, Proceedings of the Royal Society of Victoria, Vol. 79, p.
139, pi. 25, fig. 5-13.
Comments- Range: Danian to Thanetian Stage, 65-53.5 MA (Cookson, 1965b).
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Genus Turbiosphaera Archangelsky 1969 
Turbiosphaera spp.
Plate 21, Figures 4 and 5 
Comments- Most forms encountered are fragments or are too poorly preserved to allow positive 
specific assignment. Assignment to this category is made based on distinct cyst shape and 
process type. A precinguiar archeopyie is present in most specimens.
Genus Wetzeliella Eisenack 1938 emend. Lentin and Williams 1976 
Wetzeliella articulata Eisenack 1938 
Plate 27, Figure 7
Wetzeliella articulata Eisenack, 1938, Schriften der Physikalischokonomischen Gesellschaft zu 
Konigsberg, Vol. 70, p. 186, text-fig. 4.
Comments- Range: Middle Ypresian to Early Priabonian Stage, 52-39 MA (Heiby, Kidson, Stover 
and Williams, 1984). Lentin and Williams, 1985, p. 368, list Wetzeliella coronata . W. echinulata. 
and JÛL horrida as jr. synonyms of this species. Specimens assignable to this species compare 
favorably with the type material with regard to presence of an endophragm and periphragm, with 
an intercalary archeopyie visable in most specimens.
Wetzeliella spp.
Plate 22, Figure 4
Comments- Most forms encountered are fragments or are too poorly preserved to allow positive 
specific assignment. Assignment to this category is made based on distinct cyst shape and 
process type. An archeopyie is not present in any forms.
Group Acritarcha Evitt, 1963 
Acritarch sp. 1 
Plate 25, Figure 10
Comments- Cyst spherical, compressed, variously folded and without a visable archeopyie. 
Ornamentation consists of granulae and verrucae randomly dispersed. Average size 80 to 100 
microns.
Genus Leiosphaeridia Eisenack. 1958 emend. Downie and Sarjeant, 1963
Leipsphaeridia spp,
Plate 25, Figure 7
Comments- Specimens assignable to this genus are psilate, do not display an archeopyie and are 
usually variously folded and distorted.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
169
Genus Rerospermopsis W. Wetzel 1952 
Rerospermopsis spp.
Plate 26, Figures 8 and 9 
Comments- Specimens assignable to this genus have an inner body with a wrinkled and folded 
outer flange.
Genus Vervhachium (Denuff 1954)
Denuff 1958 
Vervhachium spp.
Plate 26, Figure 8
Comments- The single specimen encountered possesses the characteristic central body shape 
and spines of Vervhachium but is somewhat folded.
Recvcled Palvnomorphs
Anteturma Sporites Potonié 1893 
Turma Triletes (Reinsch 1881)
Potonié and Kremp 1954 
Suburma Azonotriletes Luber 1935 
Infraturma Laevigati (Bennie and Kidston 1886)
Potonié 1956
Genus Concavisporites Rlug in Thomson and Rlug 1953 
gdncavispcrites spp.
Plate 8, Figure 2 
Comments- Range: Jurassic to Lower Eocene.
Infraturma Apiculati (Bennie and Kidston 1886)
Potonié 1956
Genus Concavissimisporites Delcourt and Sprumont 1955 
emend. Delcourt, Dettman and Hughes 1963 
Concavissimisporites verrucosus Delcourt and Sprumont 1955 
Plate 8, Figure 1
Concavissimisporites verrucosus Delcourt and Sprumont ,1955, Mémoire, Sôcieté belge 
Géologique, n.s. in 4°, 5, p. 25, pl. 2, fig. 1.
Comments- Range: Lower to Middle Cretaceous (Delcourt and Sprumont, 1955).
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Genus Echinatisporis Krutzsch 1959 
Echinatisporis varispinosus (Pocock 1962)
Srivastava 1975 
Plate 8, Figures 5 and 7 
Acanthotriletes varispinosus Pocock, 1962, Palaeontographica, Abt. B, 111, p. 36, pi. 1, figs. 
8- 20.
Echinatisporis varispinosus fPocock. 1962) Srivastava ,1975, Paléobiologie Continentale, 6 (2), 
p. 24.
Comments- Range: Cretaceous (Srivastava, 1975).
Genus Leotolepidites Couper 1953 
Leptolepidites verrucatus Couper 1953 
Plate 8, Figure 9
Leptolepidites verrucatus Couper ,1953, New Zealand Geological Survey, Paleontological 
Bulletin, 22, p. 28, pi. 2, fig. 14.
Comments-Range: Jurassic (Couper, 1953).
Genus Pilosisporites Delcourt and Sprumont 1955 
emend. Dôring 1965 
Pilosisporites spp.
Plate 8, Figure 6 
Comments- Range: Early Cretaceous (Singh, 1964).
Infraturma Muronati Potonié and Kremp 1954 
Genus Cicatricosisporites Potonié and Gelletich 1933 
emend. Potonié 1966 
Cicatricosisporites perforatus (Baranov. Nemkova and Kondratiev 1957)
Singh 1964 
Plate 7, Figure 10
Anemia perforata Baranov. Nemkova and Kondratiev ,1957, Impresion of leaves and spectrum of 
spores and pollen of a horizon with flora from Mikhailovska Formation from the river Kern, 
p. 202, pi. 2. fig. 22.
Cicatricosisporifes perforatus (Baranov. Nemkova and Kondratiev, 1957) Singh, 1964, Research 
Council of Alberta Bulletin, 15, p. 58.
Comments- Range: Aptian to Turonian (Singh, 1964).
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Genus Lvcopodiurnsporites Thiergart 1938 
Lvcododiumsporites austrociavatidites (Cookson 1953) Pocock 1962
Plate 8, Figure 8
Lvcopodium austrociavatidites Cookson.1953. Australian Journal of Botany, 1, p. 469, pi. 2, 
fig. 35.
Lvcododiumsporites austrociavatidites (Cookson. 1953) Pocock, 1962, Palaeontograptiica, Abt. 
B, 111, p 32.
Comments- Range: Jurassic to Lower Cretaceous (Cookson, 1953).
Turma Zonales (Bennie and Kidston 1886) Potonié 1956 
Subturma Zonotriletes Valts 1955 
Infraturma Cingulati Potonié and Kiaus 1954 
Genus Camarozonotriletes Naumova 1939 ex Ishchenko 1952 
Camarozonotriletes s p p .
Plate 7, Figure 8 
Comments- Range: Devonian to Cretaceous.
Genus Lvcosoora Schopf, Wilson and Rental 1944 
Lvcospora spp.
Plate 8, Figure 10
Comments- Range: Carboniferous to Albian (Schopf, Wiison and Rental, 1944; Singh, 1964).
Genus Triporoletes Mtchedlishvili in Mtchedlishvili and Samoilovich 1960
Triporoletes s p p .
Plate 8, Figure 11
Comments- Range: The type species was described from the Cenomanian of Siberia by 
Mtchedlishvili in Mtchedlishvili and Samoiiovich ,1960.
Subturma Auritotriletes Potonié and Kremp 1954 
Infraturma Auriculati Potonié and Kremp 1954 
Genus Appendicisporites Weyland and Krieger 1953 
Appendicisporites dentimarginatus Brenner 1963 
Plate 7, Figure 3
Appendicisporites dentimarginatus Brenner. 1963, Maryland Department of Geology, Mines and 
Water Resources Bulletin, 27, p. 45.
Comments- Range: Late Cretaceous (Singh, 1964).
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Appendicisporites erdtmanii Pocock 1964 
Plate 7, Figures 4 and 6 
Appendicisporites erdtmanii Pocock, 1964, Grana Paiynologica, 5, p. 167.
Comments- Range: Berremian ? to Middle Albian (Singh, 1964).
Appendicisporites iansonii Pocock 1962 
Plate 7, Figure 5
Appendicisporites jansonii Pocock, 1962, Palaeontographica, Abt. B, 111, p. 37, pl. 2, fig. 23. 
Comments- Range: Berremian ? to Middle Albian (Singh, 1964).
Appendicisporites spp.
Plate 7, Figure 2
Comments- The specimens assigned to this genus are poorly preserved and/or fragments that 
con not be positively assigned to a species.
Appendicisporites undosus Hedlund 1966 
Plate 7, Figure 1
Appendicisporites undosus Hedlund. 1966, Oklahoma GeologiacI Survey Bulletin, 112, p. 116, 
pi. 4, fig. 2a,b.
Comments- Range: Cenomanian (Hedlund, 1966).
Genus Gleicheniidites Ross 1949 emend. Dettman 1963 
Gleicheniidites senonicus Ross 1949 
Plate 7, Figure 7
Gleicheniidites senonicus Ross. 1949, Bulletin Geol. Inst. Univ. Upsala, 34, p. 31, pi. 1, fig. 3. 
Comments-Range: Jurassic to Cretaceous (Singh, 1964).
Genus Platyptera Naumova 1938 
Platyptera spp.
Plate 7, Figure 9
Comments- Naumova, 1938 described the type species from the Late Cretaceous.
Genus Trilobosporites Potonié 1956 
Trilobosporites spp.
Plate 8, Figures 3 and 4 
Comments- Range: Early Cretaceous (Singh, 1964).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
173
Turma Protuberates Hart 1971 
Subturma Elateritriletes Elsik 1966 
Infraturma Elateriti Hart 1971 
Genus Elaterosporites Jardiné 1967 
Elaterosporites klaszi (Jardiné and Malgoire 1965)
Jardiné 1967 
Plate 9, Figures 4 ttiru 7 
and Malgoire, 1965, Mémoire Bureau Recherche Géologique 
Minières, 32, p. 205, pl. 4, fig. 3a,3b.
Elaterosporites klaszi (Jardiné and Malgoire, 1965) Jardiné, 1967, Review of Palaeobotany and 
Palynology, ,1 (1-4), p. 246.
Comments- Range: Eariy Albian to Early Turonian (Jardiné, 1967).
The source of the specimens recovered in this study is a mystery, however this represents the 
first published occurrence of this taxon in North America.
Subturma Lagenotriletes Potonié and Kremp 1954 
Infraturma Pyrolobotrileti (Potonié 1958) Hart 1965 
Genus Ghoshispora Srivastava 1966
Srivastava 1978 
Piate 9, Rgures 1 thru 3
Styx minor Norton and Hall, 1967, Review of Palaeobotany and Palynoiogy, 2 (1-4), p. 104, pi. 1, 
fig. b.
Ghoshispora minor (Norton and Hall ,1967) Srivastava ,1978, Palaeontographica, Abt. B, 167, p. 
178.
Comments- Range; Late Cretaceous (Norton and Hall, 1967).
Anteturma Pollenites Potonié 1937 
Incertae Sedis 
Genus Aquilapollenites Rouse 1957 
emend. Stanley 1970 
Aquilapollenites delicatus Stanley 1961 
Plate 18, Rgure 8
Aquilapollenites delicatus Stanlev. 1961, Pollen et Spores, 3 (2), p. 346, pi. 4, fig. 1-12. 
Comments- Specimens assigned to this species are poorly preserved making varietal assignment 
impractical.
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Aauilapollenites delicatus Stanley 1961 var.cûHadâ Tschudy and Leopold, 1969
Plate 18, Figures 3 and 5 
Aauilapollenites delicatus Stanley, 1961 var. collaris Tschudy and Leopold, 1969, Geological 
Society of America Special Paper 127, p. 135, pi. 1, fig. 14; pi. 3, fig. 6.
Comments- Range: Middle to Late Maastrichtian (Tschudy and Leopold, 1969).
Aauilapollenites ouadrilobus Rouse 1957 
Plate 18, Figure 6; Plate 19, Figure 4 
Aauilapollenites ouadrilobus Rouse. 1957, Canadian Journal of Botany, 35, p. 370.
Comments- Range: Middle Campanian to Late Maastrichtian (Tschudy and Leopold, 1969).
Aauilapollenites spp.
Plate 18, Figure 7
' Genus Inteoricorpus Mtchedlishvili 
in Samoilovich and Mtchedlishvili 1961 
emend. Stanley 1970 
Inteoricorpus attenuatus (Funkhouser 1961)
Stanley 1970 
Plate 18, Figure 4
Aauilapollenites attenuatus Funkhouser, 1961, Micropaleontology, 7 (2), p. 194, pi. 2, fig. la-c. 
Inteoricorpus attenuatus (Funkhouser ,1961) Stanley ,1970, Bulletin of the Georgia Academy of 
Science, 28, p. 12.
Comments- Range: Middle Campanian to Late Maastrichtian (Tschudy and Leopold, 1969).
Inteoricorpus clarireticulatus Samoilovich 1965 
Plate 19, Figure 3
Inteoricorpus clarireticulatus Samoilovich. 1965, Pollen of new species of Upper Cretaceous 
angiosperm plants of Yakutia, p. 121-141,402-411, in Samoilovich, S. R., ed., 
Paleofitologicheskii sbornik: Vses. Neft. Nauchno-lssled. Geol. -Razved. Inst. Trudy, 
239, p. 123, fig. 2a-b, p. 403, pi. 1, fig. 2a-d.
Comments- Range: Maastrichtian to Danian of Yukutia (Tschudy, 1969).
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Intearicomus reticulatus (Mtchedlishvili 
in Samoiiovich and Mtchediishvili 1961)
Stanley 1970 
Plate 18, Figure 10
Parviproiectus reticulatus Mtchedlishvili in Samoilovich and Mtchedlishvili,1961, Pollen and
Spores of Western Siberia: Jurassic-Paleocene. Leningrad, Tmdi VNIGRI, vip. 177, p. 
226, pi. 73, fig. 2.
Intearicorpus reticulatus (Mtchedlishvili in Samoilovich and Mtchediishvili, 1961) Stanley ,1970, 
Bulletin of the Georgia Academy of Science, 28, p. 12.
Comments- Range: Late Campanian to Late Maastrichtian (Tschudy and Leopold, 1969).
Inteoricorpus spp.
Plate 18, Figure 2
Inteqricorpus trialatus Rouse 1957 var. Inalalus (Tschudy and Leopold 1969)
Stanley 1970 
Plate 18, Figure 1
Aauilapollenites trialatus Rouse 1957 var. trialatus Tschudv and Leopold, 1969, Geological 
Society of America Special Paper 127, p. 144.
Inteqricorpus trialatus Rouse 1957 var. trialatus (Tschudy and Leopold, 1969) Stanley ,1970, 
Bulletin of the Georgia Academy of Science, 28, p. 12.
Comments- Range: Campanian (Tschudy, 1969).
Genus Mansicorpus Mtchedlishvili 
in Samoilovich and Mtchedlishvili 1961 
emend. Stanley 1970 
Mansicorpus calvus (Tschudy and Leopold 1969)
Stanley 1970 
Plate 19, Figure 5 and 6
Aauilapollenites calvus Tschudy and Leopold, 1969, Geological Society of America Special Paper 
127, p. 138, pi. 1, fig. 4: pi. 3, fig. 1 -5.
Mansicorpus calvus (Tschudy and Leopold, 1969) Stanley ,1970, Stanley ,1970, Bulletin of the 
Georgia Academy of Science, 28, p. 12.
Comments- Range: Middle Campanian to Late Maastrichtian (Tschudy and Leopold, 1969).
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Mansicorous rostratus Srivastava 1968 
Plate 19, Rgure 2
Mansicorpus rostratus Srivastava ,1968, Canadian Journal of Botany, 46, p. 1487, pi. 2, fig. 
11,12.
Comments- Range: Maastrichtian (Srivastava, 1968).
Genus Triproiectus Mtchedlishviii 
in Samoiiovich and Mtchediisiiviii 1961 
emend. Stanley 1970 
Triproiectus asper Mtchedlishviii 
in Samoiiovich and Mtchedlishviii 1961 
Stanley 1970 
Plate 19, Figure 1
Aouilapollenites asper Mtchedlishviii in Samoiiovich and Mtchedlishviii ,1961, Pollen and Spores 
of Western Siberia; Jurassic-Paieocene. Leningrad, Trudi VNIGRI, vip. 177.
Triproiectus asper (Mtchedlishviii in Samoiiovich and Mtchedlishviii, 1961) Stanley ,1970, Bulletin 
of the Georgia Academy of Science, 28, p. 13.
Comments- Range: Late Cretaceous (Mtchedlishviii in Samoiiovich and Mtchedlishviii ,1961).
Triproiectus dentatus (B. Tschudy 1969)
Stanley 1970 
Plate 18, Figure 9
Aauilapolienites dentatus B. Tschudy, 1969, U. S. Geological Survey Professional Paper 643-A, 
p. 9, pi. 9, fig. 1-12, pi. 10.
Triproiectus dentatus (B. Tschudy, 1969) Stanley ,1970, Stanley ,1970, Bulletin of the Georgia 
Academy of Science, 28, p. 13.
Comments- Range: Late Cretaceous (Tschudy, 1969).
Genus Azonia Samoiiovich 
in Samoiiovich and Mtchedlishviii 1961 
emend. Wiggins 1976 
Azonia spp.
Plate 19, Figure 7 
Comments- Range: Late Campanian to Paleocene ? (Wiggins, 1974).
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Genus Cranwellia Srivastava 1966 emend. Srivastava 1966 
■QcaiMellla spp.
Plate 19, Rgure 8
Comments- Range: Late Cretaceous (Srivastava, 1966).
Division PYRRHOPHYTA 
Class DINOPHYCEA Fritsch 1935 
Order PERIDINIALES Haechel 1894 
Family PERIDINIACEAE (Ehrenberg 1854) Engler1892 
Genus Chatanqiella Vozzhennikova 1967 emend. Lentin and Williams 1976
Chatangiella spp.
Plate 21, Rgure 1; Plate 22, Rgure 1 and Plate 25, Rgure 4 
Comments- Most forms encountered are too poorly presen/ed to allow specific assignment. 
Generic assignment is made based on distinctive periphragm shape and attached intercalary 
archeopyle, where visable. Although the genus ranges into the Early Tertiary (Helby, Kidson, 
Stover and Williams, 1984), all forms encountered in this study are considered to be recycled from 
Cretaceous strata.
Genus Dinoovmnium Evitt etal. 1967 
Dinoavmnium sp. cf. acuminatum Evitt et al. 1967 
Plate 25, Rgure 5
Dinoavmnium acuminatum Evitt et al., 1967, Stanford University Publications, Geological 
Sciences, v. 10, p. 8-16, pi. 1-2, pi, 3, fig. 1-8,10,12, 20, text-fig. 11-23.
Comments- Range: Late Turonian to Late Maastrichtian Stage (Helby, Kidson, Stover and 
Williams, 1984). Specimens referable to this species are considered to be recycled from 
Cretaceous strata. Forms encountered compare favorably with the type material with regard to 
cyst characteristics, however generally poor preservation makes positive species identification not 
possible.
Genus Muderonqia Cookson and Eisenack1958 
Mudergnqia spp.
Plate 25, Rgure 3
Comments- The forms encountered are fragments or are too poorly preserved to allow specific 
assignment. Generic assignment is based on the presence of cingular horns and apical and 
antapical horns. Fragments were identified on the shape and position of the horns. All 
specimens encountered are considered to be recycled from Cretaceous strata.
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Muderonoia staurota Sarjeant 1966 
Plate 25, Figure 1
Muderonoia staurota Sarjeant. 1966, Bulletin of the British Museum (Natural History) Geology, 
Supplement 3, p. 203-204, pi. 21, fig. 6-7, pi. 23, fig. 4, text-fig. 53.
Comments- Range: Early Barremian Stage (Sarjeant, 1966). The single specimen of M. staurota 
encountered is considered to be recycled from Early Cretaceous strata.
Genus Nvktericvsta Bint 1986 
Nvktericvsta sop.
Plate 26, Figures 3,6 and 7 
Comments- The forms encountered are too poorly preserved to allow specific assignment. 
Generic assignment is based on the presence of distinctive cingular horns and apical and 
antapical horns. Fragments were identified on the shape and position of the horns. All 
specimens encountered are considered to be recycled from Cretaceous strata.
Genus Odontochitina Deflandre 1935 
Odontochitina ooerculata fO. Wetzel 1933)
Deflandre and Cokson 1955 
Plate 25, Figure 2
Ceratium subsp. Euceratium 0 . Wetzel, 1933, Palaeontographica, Abt. A, v. 77, p. 170, pi. 2, fig. 
21-22, text-fig. 3.
Odontochitina ooerculata (O. Wetzel, 1933) Deflandre and Cookson, 1955, Australian Journal of 
Marine and Freshwater Research, Vol. 6, p. 291-292.
Comments- Range: Early Barremian to Early Maastrichtian Stage (Helby, Kidson, Stover and 
Williams, 1984). The single specimen of O. operculata encountered compares favorably to the 
type specimen and is considered to be recycled from Cretaceous strata.
Peridinioid Dinocyst Recycled 
Plate 25, Figure 6
Comments- This category is reserved for those specimens with a Peridinioid cyst shape and 
which bear a superficial relationship to genera present during the Cretaceous and therefore 
considered recycled in this study. Due to poor preservation generic assignments were not made.
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Plate 1
All Figures lOOOx, plane light unless otherwise specified.
1 MonoDorisDorites sp.. Slide 76043, Depth 11,704 feet, 89.1 x 4.0.
2 Dvadosporonites schwabii Elsik 1968, Slide H220KD22, Depth 12,348 feet, 93.3 x 11.8, 
500x.
3 Dvadosporonites sp.. Slide H220LS22, Depth 12,056 feet, 99.4 x 3.0, SOOx.
4 Diporisporites type 2 Elsik and Dilcher 1974, Slide H220LD21, Depth 12,958 feet, 98.0 x 
8.2.
5 DiPorisporites sp. 1, Slide H220JZ22, Depth 12,139 feet, 121.8 x 17.8.
6 . Monoporisporites sp. iagenid. Slide H220JN22, Depth 11,701 feet, 98.3 x 14.0.
7 Inapertisporites sp.. Slide H220JZ21, Depth 11,154 feet, 97.2 x 6.0, 500x.
8 Hvploxvlon sp.. Slide H220AD21, Depth 10,935 feet, 108.0 x 11.2, 500x.
9 Dicellaesporites popovii Elsik 1968, Slide H220LD21, Depth 12,958 feet. 111.1x16.5.
10 Fungal spore spp.. Slide H220H22, Depth 10,704 feet, 111.8 x 11.2, 500x.
11,14 Brachvsporites spp.. Figure 6, Slide 76049, Depth 12,472 feet, 95.9 x 3.2. Figure 9, 
Slide H220JV21, Depth 11,412 feet, 118.0 x 17.3, phase contrast, 500x.
12 Diporisporites sp. 2, Slide H220KS22, Depth 14,526 feet, 115.2 x 8.2.
13 Muiticellaesporites sp.. Slide H220AD22, Depth 10,935 feet, 115.8 x 12.2.
15 Lacrimasporonites basidii Eisik 1968, Slide H220JV21, Depth 11,412 feet, 121.2 x 12.8.
16 Dicellaesporites sp. 1, Slide H220LH22, Depth 12,472 feet, 118.0 x 11.0.
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Plate 2
All Figures lOOOx, plane light unless otherwise specified.
1 Involutisporonites sp., Slide H220V21, Depth 10,890 feet, 109.2 x 7.2.
2 Quilonia sp.. Slide 76047, Depth 12,292 feet, 96.3 x 15.0, 750x.
3 Pleuricellaesporites sp.. Slide H220V21, Depth 10,890 feet, 122.1 x 8.0.
4,5 Fusiformisporites crabbii Rouse 1962, Figure 4, Slide H220V21, Depth 10,890 feet,
119.2 X 18.2. Figure 5, Slide H220JQ21, Depth 11,099 feet, 112.6 x 22.0.
6 Dicellaesporites sp.. Slide H220MH21, Depth 13,319 feet, 101.2 x 7.8.
7 Diporicellaesporites reticulatus Elsik and Dilcher 1974, Slide H220LH21, Depth 12,472 
feet, 99.9 X 9.7.
8 Dicellaesporites Popovii Elsik 1968, Slide H220JS21, Depth 11,154 feet, 96.8 x 15.0.
9,10 Diporicellaesporites spp.. Figure 9, Slide H220LH21, Depth 12,472 feet, 89.4 x 14.8. 
Figure 10, Slide H220JZ21, Depth 12,139 feet, 104.8 x 17.2.
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Plate 3
All Figures lOOOx, plane light unless othenwise specified.
1 Diporicellaesporites psilatus Elsik and Dilcher 1974, Slide 76045, Depth 12,056 feet,
98.0 X 11.2.
2,7 Muiticellaesporites spp.. Figure 2, Slide 76057, Depth 13,020 feet, 96.3 x 11.8,500x.
Figure 7, Slide H220JU21, Depth 11,254 feet, 86.2 x 5.0.
3 Fungal spore sp. 1, Slide 76045, Depth 12,056 feet, 98.0 x 11.2, 500x.
4,5,9 Pesavis tagluensis Elsik and Jansonius 1974, Figure 4, Slide 76060, Depth 13,382 feet,
99.6 X 12.9, 500x. Figure 5, Slide 76059, Depth 13,319 feet, 83.4 x 5.5, 500x. Figure 9, 
Slide H220LT22, Depth 14,359 feet, 103.1 x 10.0.
6 Pleuricellaesporites sp.. Slide 76057, Depth 13,020 feet, 94.1 x 21.2, 500x.
8 Azolla miospore. Slide 76042, Depth 11602 feet, 95.3 x 9.1.
10,11 Azolla massula with glochidia. Figure 10, Slide 76040, Depth 11,412 feet, 90.0 x 13.9,
500x. Figure 11, Slide 76055, Depth 12,958 feet, 94.0 x 15.5.
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Plate 4
All Figures 500x unless otherwise specified.
1 Laeviaatosporites sp.. Slide 76050, Depth 12,541 feet, 85.5 x 12.5.
2 Microfoveolatosporis sp.. Figure 2, Slide H220H21 , Depth 10,704 feet, 108,6 x 9.1, 
1000X.
3 Verrucatosporites prosecundus Elsik 1968. Sliria 7R053 napth 12,784 feet, 99.3 x
11.2, lOOOx.
4 Microfoveolatosporis pseudodentatus Krutzsch 1959, Slide 76063, Depth 14,251 feet,
83.4 X 15.5.
5 Monolete spore sp. 1, Slide H220V21, Depth 10,890 feet, 119.0 x 2.0, lOOOx.
6 Microreticulatisporites sp.. Slide 76043, Depth 11,701 feet, 90.5 x 20.3.
7 Gleicheniidites sp.. Slide 76063, Depth 14,251 feet, 81.6 x 12.2.
8,12 TriPlanosporites spp.. Figure 8, Slide 76047, Depth 12,292 feet, 92.8 x 11.0. Figure 11,
Slide H220KK21, Depth 12,292 feet, 124.0 x 14.2, 1000x.
9 Lvcopodiumsporites sp., Slide H220JS22, Depth 11,154 feet, 108.0 x 21.9.
10 Cicatricosisporites dorogensis Potonié and Gelletich 1933, Slide 76040, Depth 11,412 
feet, 83.7 X 19.4.
11 Sterisporites sp.. Slide H220V22, Depth 10,890 feet, 100.3 x 3.1.
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Plate 5
All Figures SOOx unless otherwise specified.
1,2 Leiotriletes spp., Figure 1, Slide 76037, Depth 11,154 feet, 83.3 x 5.4. Figure 2, Slide
76060, Depth 13, 382 feet, 109.4 X 20.8.
3 Hamulatisporites amplus Stanley 1965, Slide H220F21, Depth 10,685 feet, 112.8 x 10.8, 
lOOOx.
4 Sterisporites buiargiensis (Bolkhovitina 1956) comb, nov.. Slide 76060, Depth 13,382 
feet, 95.0 X 9.0
5 Cvathedites sp.. Slide 76047, Depth 12,292 feet, 101.5 x 11.8.
6 Sterisporites antiauasoorites (Wilson and Webster 1946) Dettman 1963, Slide 76060, 
Depth 13,382 feet, 85.3 x 21.3, lOOOx.
7 Converrucosisporites sp.. Slide 76236, Depth 10, 524 feet, 100.2 x 20.9.
8 Sterisporites buchenauensis Krutzsch 1963, Slide H220KR22, Depth 12,255 feet,
107.8 X 15.8.
9 Undulatisporites sp. cf. U- elsikii Frederiksen 1973, Slide H220LD21, Depth 12,958 feet,
114.2 X 12.0, lOOOx.
10 Osmundacidites sp.. Slide 76048, Depth 12,255 feet, 84.6 x 18.1.
11 Sterisporites bimammatus (Naumova ex Bolkhovitina 1953) Elsik 1968, Slide H220L22, 
Depth 10,721 feet, 124.6 x 7.0.
12 Sterisporites steroides steroides (Potonié and Venitz 1934) Thomson and Pfiug 1953, 
Slide 76040, Depth 11,412 feet, 97.0 x 7.0.
13 Trilete baculate sp.. Slide H220F22, Depth 10,685 feet, 98.6 x 16.3, lOOOx.
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Plate 6
All Figures SOOx unless otherwise specified.
1,4 SchizosDoris spp., Figure 1, Slide 76045, Depth 12,056 feet, 93.9 x 20.5. Figure 4,
Slide 76053, Depth 12,784 feet, 92.8 x 11.8, 250x.
2 PolvDodiisDorites sp.. Slide 76044, Depth 11,835 feet, 97.1 x 14.1.
3 Verrucatosporites sp.. Slide H220AD22, Depth 10,935 feet, 93.8 x 13.7, lOOOx.
5 Laeviaatosporites sp.. Slide 76050, Depth 12,541 feet, 89.8 x 8.3.
6,7 Deltoidospora spp.. Figure 6, Slide 76054, Depth 12,855 feet, 95.9 x 20.0. Figure 7,
Slide 76051, Depth 12,687 feet, 93.8 x 21.1.
8 Divisisporites enormis Pfiug in Thomson and PfIug 1953, Slide 76054, Depth 12,855 
feet, 94.8 X  19.1, 250x.
9 Divisisporites sp.. Slide 76063, Depth 14,251 feet, 102.8 x 13.0.
10,11 Cicatricosisporites spp.. Figure 10. Slide 76037, Depth 11,154 feet, 87.8 x 7 0. Figure
11, Slide 76060, Depth 13,382 feet, 99.5 x 22.8.
12 Converrucosisporites sp.. Slide 76040, Depth 11,412 feet, 83.0 x 21.0.
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Plate 7
All Figures SOOx. plane light unless othenvise noted.
1 Appendicisporites undosus Hedlund 1966, Slide 76045, Depth 12,056 feet, 83.9 x
10.3.
2 Appendidisporites sp.. Slide 76037, Depth 11,154 feet, 98.9 x 16.3.
3 Appendidisporites dentimarginatus Brenner 1963, Slide 76045, Depth 12,056 feet, 94.0
X 15.5.
4,6 Appendicisporites erdtmanii Pocock 1964, Figure 4, Slide H220KK21, Depth 12,292
feet, 106.0 x 8.5, lOOOx. Figure 6, Slide H220KU21, Depth 12,855 feet, 114.5 x 5.7, 
lOOOx.
5 . Appendicisporites iansonii Pocock 1964, Slide 76236, Depth 10,704 feet, 101.9 x 23.0.
7 Gleicheniidites senonicus Ross 1949, Slide 76044, Depth 11,835 feet, 98.1 x 13.2.
8 Camarozonotriletes sp.. Slide H220B22, Depth 10,633 feet, 122.0 x 9.7, lOOOx.
9 Platvptera sp.. Slide 76057, Depth 13,020 feet, 101.0 x 14.0.
10 Cicatricosisporites perforatus (Baranov, Nemkova and Kondratiev 1957) Singh 1964,
Slide H220AD22, Depth 10,935 feet, 102.8 x 21.0, lOOOx.
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Plate 8
All Figures SOOx, plane light unless otherwise noted.
1 ConcavissimisDorites verrucosus Deicourt and Sprumont 1955, Slide 76060, Depth 
13,382 feet, 84.2 x 6.8.
2 ConcavisDOrites sp.. Slide 76066,14,544 feet, 95.1 x 6.7.
3,4 Trilobosporites spp.. Figure 3, Slide H220KC22, Depth 11,602 feet, 125.8 x 11.3.
Figure 4, Siide H220AD22, Depth 10,935 feet, 120.2 x 13.5.
5,7 Echinatisporis varispinosus (Pocock 1962) Srivastava 1975, Figure 5, Slide 76058,
Depth 13,255 feet, 102.0 x 11.1. Figure 7, Siide 76034, Depth 10,832 feet, 98.3 x 11.0.
6 Pilosisporites sp.. Slide 76235, Depth 10,685 feet, 100.0 x 3.5.
8 Lvcopodiumsporites austroclavadites (Cookson 1953) Pocock 1962, Slide H220V22, 
Depth 10,890 feet, 118.9 x 14.3, lOOOx.
9 Leptolepidites verrucatus Couper 1953, Slide 76068, Depth 14,681 feet, 81.7 x 10.0.
10 Lvcospora sp.. Slide 76235, Depth 10,685 feet, 82.1 x 15.5.
11 Triporoletes sp.. Slide H220AD21, Depth 10,935 feet, 125.8 x 11.5, lOOOx.
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Plate 9
All Figures SOOx, plane light unless otherwise noted.
1 -3 Ghoshispora minor (Norton and Hail 1967) Srivastava 1978, Figure 1, Slide 76036, Depth
11,099 feet, 89.8 x 6.0. Figure 2, Slide H220P22, Depth 10,809 feet, 96.5 x 9.3, 750x. 
Figure 3, Slide H220P22, Depth 10,809 feet, 97.6 x 15.3,750x.
4-7 Elaterosporites klaszi (Jardiné and Malgoire 1965) Jardiné 1967, Figure 4, Siide 76034,
Depth 10,832 feet, 96.1 x 14.3. Figure 5, Slide 76034, Depth 10,832 feet, 91.0 x 3.5. 
Figure 6, Slide 76034, Depth 10,832 feet, 96.0 x 7.0. Figure 7, Siide 76038,11,254 
feet, 99.8 x 9.1.
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Plate 10
All Figures SOOx unless othenvise specified.
1 Ovoidites sp., Slide H220MJ22, Depth 14,792 feet, 114.8 x 20.2, 250x.
2 Siamapollis sp.. Slide H220AD21, Depth 10,935 feet, 107.5 x 11.8,10OOx.
3 Tetraporina sp., Slide H220V22, Depth 10,890 feet, 98.2 x 8.2, lOOOx.
4 Pediastrum sp.. Slide 76066, Depth 14,544 feet, 96.8 x 8.0.
5 Seauoiapollenites sp.. Slide H220JV22, Depth 11,412 feet, 118.6 x 13.2, lOOOx.
6 Podocarpidites sp.. Slide 76042, Depth 11,602 feet, 84.8 x 18.1.
7, 12 Pinuspollenites spp.. Figure 7, Slide 76040, Depth 11,413 feet, 96.3 x 9.7. Figure 12, 
Slide 76037, Depth 11,154 feet, 95.1 x 22.3.
8 Bisaccate sp. 1, Slide 76044, Depth 11,835 feet, 89.1 x 8.0.
9 Ephedripites voluta (Stanley 1965) comb, nov.. Slide H220JL22, Depth 11,528 feet,
103.8 X 11.8, lOOOx.
10 Piceaepollenites sp.. Slide H220MC21, Depth 13,255 feet, 116.0 x 19.2, lOOOx.
11 laxodiaceaepollenites sp.. Slide 76058, Depth 13,255 feet, 100.9 x 10.8.
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Plate 11
All Figures SOOx unless othenwise specified.
1 Bisaccate spp., Slide H220H22, Depth 10,704 feet, 97.4 x 5.2, lOOOx.
2 Cedripites sp.. Slide H220L21, Depth 10,721 feet, 106.8 x 11.9, lOOOx.
3 Inaperturopollenites sp.. Slide H220B21, Depth 10,633 feet, 113.1 x 13.9, lOOOx.
4 Calamuspollenites sp.. Slide H220L21, Depth 10,721 feet, 121.3 x 11.8,10OOx.
5 Carvapollenites sp.. Slide H220H21, Depth 10,704 feet, 99.1 x 5 .7 ,10OOx.
6 Ulmipollenites sp.. Slide H220H21, Depth 10,704, 96.4 x 12.0, 10OOx.
7 Aesculiidites circumstriatus (Fairchild in Stover. Eisik and Fairchild 1966) Eisik 1968. Slide
H220Q21, Depth 10,832 feet, 92.0 x 18.1, lOOOx.
8 Quercoidites sp.. Slide H220L21, Depth 10721 feet, 106.2 x 7.3, lOOOx.
9 Triporopollenites biiUilUS (Potonié 1931) Elsik 1968, Slide 76041, Depth 11528 feet,
83.2 X 10.1.
10,12 Momipites spp.. Figure 10, Slide H220KA21, Depth 12,541 feet, 99.8 x 8.2, 1500x.
Figure 12, Slide H220T22, Depth 10,868 feet, 89.6 x 18.2, 1500x.
11 Carvapollenites sp. < 29 pm. Slide H220F22, Depth 10,685 feet, 98.0 x 20.0, 10OOx.
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Plate 12
All Figures 500x unless otherwise specified.
1 AreciPites sp., Slide H220LG21, Depth 12,056 feet, 108.5 x 21.2, lOOOx.
2 Liliacidites sp.. Slide H220B22, Depth 10,633 feet, 114.0 x 14.1, lOOOx.
3 Triporopollenites bituitus (Potonié 1931) Elsik 1968, Slide 76053, Depth 12,784 feet,
96.7 X 7.4.
4 Monocolpopollenites sp.. Slide 76055, Depth 12,958 feet, 100.8 x 19.3.
5 PlatvcarvaDQilenites platvcarvoides (Roche 1969) Frederiksen and Christopher 1978, 
Slide H220L22, Depth 10,721 feet, 108.6 x 10.6, 1500x.
6 Carvapollenites simplex (Potonié and Venitz 1934) Elsik 1968, Slide 76053, Depth
12,784 feet, 103.3 x 12.4.
7 Momipites sp. 1. Slide H220V22, Depth 10,890 feet, 113.0 x 17.2.
8 Carvapollenites annulatus (Pfiug and Thomson 1953) Elsik 1968 comb, nov.. Slide
76050, Depth 12,524 feet, 85.4 x 12.5.
9 Casurinidites pulcher (Simpson 1961) Srivastava 1972, Slide H220L21, Depth 10,721 
feet, 93.7 x 20.8, lOOOx.
10,12 Pistillipollenites mcgregorii (Rouse 1962) emend. Elsik 1968, Figure 10, Slide
H220KD21, Depth 12,348 feet, 105.5 x 2.2, lOOOx. Figure 12, Slide H220JS21, Depth 
11,154 feet, 87.3 X 16.0.
11 Momipites sp. 2, Slide 76053, Depth 12,784 feet, 99.3 x 4.7.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
203
1
m m
« S i *
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
204
Plate 13
All Figures SOOx unless otherwise specified.
1 Momipites tenuipoiiis Nichols 1973, Slide Kendrick #1-2, Depth 4,550 feet, 112.0 x 14.5, 
lOOOx.
2 RetitrescolPites anauloluminosus (Anderson 1960) Frederiksen 1979, Slide Kendrick 
#1-2, Depth 4,811 feet, 125.8 x 5.1, lOOOx.
3 Carvapollenites sp.. Slide Ward #1-1, Depth 3,489 feet, 112.0 x 10.0, lOOOx.
4,5 Momipites flexus Frederiksen 1979, Figure 4, Slide Ward #1-2, Depth 3,969 feet, 105.3 x
13.3, lOOOx. Figure 5, same specimen in phase contrast.
6 Pistillipollenites mcoreoorii (Rouse 1962) emend. Elsik 1968, Slide Ward #1-1, Depth
3,464 feet, 118.0 X 5.0, 10OOx.
7.10 Holkopollenites chemardensis Fairchild 1966, Figure 7, Slide Huffman-Bailey #2-1, Depth 
3,643 feet, 104.8 x 10.8, lOOOx. Figure 10, same specimen in phase contrast.
8.11 Momipites strictus Frederiksen and Christopher 1978. Figure 8, Slide Ward #1-1, Depth 
3,969 feet, 92.0 x 18.0, lOOOx. Figure 11, same specimen in phase contrast.
9.12 Quadrapollenites vaaus Stover in Stover, Elsik and Fairchild 1966, Figure 9, Slide 
Huffman-Bailey #2-1, Depth 3,816 feet, 97.2 x 4.1,10OOx. Figure 12, same specimen in 
phase contrast.
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Plate 14
All Figures SOOx unless otherwise specified.
I  Casurinidites sp. 1, Slide H220KC22, Depth 11,602 feet, 106.9 x 11.3, 10OOx.
2,7 Triporopollenites spp.. Figure 2, Slide 76046, Depth 12,139 feet, 99.5 x 4.7. Figure 7,
Slide 76061, Depth 14,007 feet, 94.3 x 19.2.
3 Liauidambarpollenites sp.. Slide H220AD22, Depth 10,935 feet, 94.9 x 13.0, lOOOx.
4 Triporopollenites sp.. Slide 76235, Depth 10,686 feet, 97.8 x 11.1.
5 Chenopodipollenites sp.. Slide 76052, Depth 12,687 feet, 84.5 x 2.8.
6 Proteacidites sp.. Slide 76050, Depth 12,541 feet, 92.7 x 20.0.
8 Triporopollenites sp. 1, Slide H220B21, Depth 10,633 feet, 89.2 x 21.7, lOOOx.
9 Alnipollenites verus Potonié 1931. Slide 76050, Depth 12,541 feet, 98.6 x 12.7.
10 Triporopollenites sp. 2, Slide H220H21, Depth 10,704 feet, 116.5 x 6.5, lOOOx.
I I  Alnipollenites trina (Stanley 1965) comb, nov.. Slide H220KD21, Depth 12,348 feet,
89.3 X 18.2, lOOOx.
12 Rerocarvapollenites sp.. Slide 76047, Depth 12,292 feet, 90.0 x 3.8.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
207
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
2 0 8
Plate 15
All Figures SOOx unless otherwise specified.
1,2 Cuoanieidites spp., Figure 1, Slide 76053, Depth 12,784 feet, 86.7 x 18.0. Figure 2,
Slide 76053, Depth 12,784 feet, 84.8 x 4.0.
3 PorocolDODOIIenites sp.. Slide 76041, Depth 11,528 feet, 96.3 x 13.8.
4 Bombacacidites sp.. Slide 76040, Depth 11,412 feet, 91.0 x 2.0.
5,6 Sernapollenites duratus Stover 1966, Figure 5, Slide 76037, Depth 11,154 feet, 85.2 x
21.0. Figure 6, Siide 76062, Depth 14,063 feet, 100.9 x 17.8.
7 Tiliaepollenites sp.. Slide 76053, Depth 12,784 feet, 89.0 x 7.1.
8 Cercidiphvilites sp.. Slide 76065. Depth 14.445 feet. 94.2 x 17.9. lOOQx.
9 Tricoloopollenites sp.. Slide 76051, Depth 12,687 feet, 89.0 x 7.1.
10 Mvocolpopollenites reticulatus Eisik 1966, Siide 76042, Depth 11,602 feet, 85.1 x 9.1.
11 TricolPites hians Stanley 1965, Slide 76034, Depth 10,832 feet, 98.6 x 11.9.
12 Tricoipopollenites sp. < 20 prh. Slide 76235, Depth 10,686 feet, 94.9 x 12.3, lOOOx.
13 Cupuliferoipollenites sp.. Slide H220AD22, Depth 10,935 feet, 114.2 x 10.3, lOOOx.
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Plate 16
All Figures SOOx unless othenwise specified.
1 Tricolpites hians Stanley 1965, Slide H220JS21, Depth 11,154 feet, 95.3 x 4 .3 ,10OOx.
2 FavitricolDorites baculoferous (PfIug in Thomson and PfIug 1953) Srivastava 1972, Slide 
H220Q21, Depth 10,832 feet, 104.3 x 10.9, lOOOx.
3 Tricolporopollenites sp., Slide 76034, Depth 10,832 feet, 91.0 x 3.5.
4 Tricolpopollenites oeranioides (Couper 1960) Elsik 1968, Slide H220KK21, Depth 
12,292 feet, 97.8 x 7.7, lOOOx.
5,6 Maroocolporites kruschii (Potonié 1933) Jameossanaie 1987, Figure 5, Slide 76053,
Depth 12,784 feet, 94.2 x 17.8. Figure 6, Slide 76058, Depth 13,256 feet, 83.6 x 15.1.
7 Polvadopollenites sp.. Slide 76041, Depth 11,528 feet, 82.6 x 23.0.
8 Quadrapollenites sp. 1, Slide H220Q22, Depth 10,832 feet, 99.1 x 21.8.
9 llexpollenites sp.. Slide H220F22, Depth 10,685 feet, 100.0 x 16.3, lOOOx.
10 Polvcolporopollenites sp.. Slide H220V22, Depth 10,890 feet, 105.9 x 13.3, lOOOx.
11 EriciPites sp.. Slide H220JN22, Depth 11,701 feet, 115.5 x 14.3,10OOx.
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Plate 17
All Figures SOOx unless othenvlse specified.
1 ChoanoDollenites eximus Stover in Stover Elsik and Fairchild 1966, Slide 76053, Depth 
12,784 feet, 84.7 X 13.8, lOOOx.
2 ThompsoniDollis maonificus (Pfiug in Thomson and Pflug1953) Krutzsch 1960, Slide 
76040, Depth 11,412 feet, 97.2 x 3.9.
3 Grevilloideaepites sp.. Slide H220V21, Depth 10,890 feet, 89.8 x 16.5, 10OOx.
4 Basopollis obscurocostatus Tschudy 1975, Slide 76235, Depth 10,686 feet, 82.0 x 
18.5.
5 Expressipollis sp., Slide 76036, Depth 11,099 feet, 96.9 x 7.1.
6 Extratriporopollenites sp.. Slide 76235, Depth 10,686 feet, 91.2x19.0.
7,8 Kvandopollenites anneratus Stover in Stover Elsik and Fairchild 1966, Figure 7, Slide
76036, Depth 11,099 feet, 88.7 X 18.6. Figure 8 ,  Slide H220H21, Depth 11,704 feet, 
109.1 X 11.9.
9 Nudopollis terminalis (Pfiug and Thomson 1953) Pfiug 1953, Slide 76053, Depth 12,784 
feet, 87.9 X 5.4.
10 Trudooollis sp.. Slide H220KD22, Depth 12,348 feet, 102.0 x 7.8, lOOOx.
11 Pseudoplicapollis sp. A (Tschudy, 1975), Slide 76053, Depth 12,784 feet, 90.0 x 5.7.
12 Nudopollis aff. M. theirgartii (Thomson and Pfiug 1953) Pfiug 1953, Slide H220JS22, 
Depth 11,154 feet, 105.4 x 8.0, lOOOx.
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Plate 18
All Figures SOOx, plane light unless otherwise noted.
1 Integricorpus trialatus Rouse 1957 var. trialatus (Tschudy and Leopold 1969) Stanley 
1970, Slide 76043, Depthi 1,701 feet, 89.0 x 14.9.
2 Integricorpus sp.. Slide 76063, Depth 14,251 feet, 90.9 x 23.1.
3,5 Aquilapollenites delicatus Stanley 1961 var. collaris Tschudy and Leopold 1969, Figure
3, Slide 76048, Depth 12,348 feet, 99.0 x 8.7. Figure 5, Slide 76050, Depth 12,541 
feet, 96.0 X 11.6.
4 Integricorpus attenuatus (Funkhouser 1961) Stanley 1970, Slide 76044, Depth 11,835
feet, 88.8 X 8.0.
6 Aquilapollenites quadrilobus Rouse 1957, Slide 76044, Depth 11,835 feet, 101.8 x 7.4.
7 Aquilapollenites sp.. Slide 76060, Depth 13,382 feet, 86.8 x 20.5.
8 Aquilapollenites delicatus Stanley 1961, Slide 76048, Depth 12,348 feet, 82.3 x 8.0.
9 Triprojectus dentatus (B. Tschudy 1969) Stanley 1970, Slide H220L21, Depth 10,721
feet, 114.5 X 16.0, lOOOx.
10 Integricorpus reticulatus (Mtchedllshvili In Samollovich and Mtchedllshvili 1961 ) Stanley
1970, Slide H220MC21, Depth 13,255 feet, 90.5 x 6.7, lOOOx.
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Plate 19
All Figures SOOx, plane light unless otherwise noted.
1 Triprojectus asper (Mtchedlishvili in Samoilovich and Mtchedlishvili 1961) Stanley 1970, 
Slide H220N21, Depth 10,757 feet, 114.0 x 4.0, lOOOx.
2 Mansicorpus rostratus Srivastava 1968, Slide 76068, Depth 14,681 feet, 94.0 x 7.8.
3 Integricorpus clarireticulatus Samoilovich 1965, Slide 76060, Depth 3,383 feet, 101.2 x
14.3.
4 Aquilapollenites quadrilobus Rouse 1957, Slide 76050, Depth 12,541 feet, 86.9 x 11.8.
5,6 Mansicorpus calvus (Tschudy and Leopold 1969) Stanley 1970, Figure 5, Slide 76058,
Depth 13,255 feet, 99.8 x 12.8. Figure 6, Slide 76060, Depth 13,382 feet, 87.0 x 5.0.
7 Azonia sp.. Slide H220B21, Depth 10,633 feet, 104.0 x 18.2.
8 Cranwellia sp.. Slide 76059, Depth 13,319 feet, 84.3 x 12.0.
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Plate 20
Ali figures 1000x unless otherwise specified.
1 Soiniferites spp., Slide 76035, Depth 10,914 feet, 82.5 x 10.5.
2 Homotriblium sp. of. H. oceanicum Eaton 1976, Slide 76035, Depth 10,914 feet, 935.3 x
9.0.
3,7 Achomosphaera alcicornu (Eisenack 1954) Davey and Williams 1966, Figure 3, Slide
H220L22, Depth 10,721 feet, 104.6 x 7.9. Figure 7, Slide H220L22, Depth 10,721 
feet, 122.2 X 16.8.
4,6 Spiniferites seotatus (Cookson and Eisenack 167) McLean 1971, Figure 4, Slide 76043, 
Depth 11,702 feet, 97.9 x 8.9. Figure 6, Slide 76043, Depth 11,702 feet, 91.3 x 21.5, 
750x.
5 Spiniferites sp. cf. S. comutus (Gerlach 1361) Sarjeant 1970, Siide H220JU22, Depth
11,254 feet, 95.9 X 21.7, 500x.
8 CordosDhaeridium sp.. Slide 76043, Depth 11,702 feet, 91.2 x 7.0.
9 Cordosphaeridium inodes (Klumpp 1953) Eisenack 1963, emend. Morgenroth 1968, 
Slide H220KC22, Depth 11,602 feet, 115.3 x 16.0.
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Plate 21
All figures lOOOx unless otherwise specified.
1 Chatangiella sp., Slide H220AD21, Depth 10,935 feet, 94.2 x 23.6.
2 Peridinioid dinocyst. Slide H220V21, Depth 10,890 feet, 121.2 x 16.8.
3,6 Seneoalinium spp., Figure 3, Slide 76043, Depth 11,702 feet, 88.7 x 8.8,. Figure 6,
Slide 76043, Depth 11,702 feet, 93.7 x 12.0.
4,5 Turbiosphaera spp.. Figure 4, Slide 76061, Depth 14,007 feet, 98.7 x 17.8, 500x. Figure 
5, Slide 76061, Depth 14,007 feet, 98.2 x 18.2, SOOx.
7 Paleocvstodinium oolzowense Aiberti, 1961 ?, Slide H220V21, Depth 10,890 feet,
125.0 X 3.2.
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Plate 22
All figures 1000x unless othenwise specified.
1 Cfiatanaiella sp., Slide 76236, Depth 10,710 feet, 86.3 x 18.7.
2 Apectodinium sp. cf. A. hvperacanthum (Cookson and Eisenack 1965) Lentin and 
Wiiliams 1977, Slide H220KB21, Depth 11,928 feet, 92.6 x 6.0.
3 Apectodinium homomorphum (Deflandre and Cookson 1955) Lentin and Wiiliams 1977,
Siide 76037, Depth 11,154 feet, 97.2 x 9.7, 750x.
4 Wetzeliella sp., Slide H220JU22, Depth 11,254 feet, 112.2 x 5.1, SOOx.
5,6 Spinidinium saoittula Drugq 1970, Figure 5, Slide H220JS22, Depth 11,154 feet, 115.0 x
13.0. Figure 6, Slide H220JR21I, Depth 11,340 feet, 98.9 x 18.0.
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Plate 23
All figures 1000x unless otherwise specified.
1,2 Muratodinium sp.cf. M* fimbratum (Cookson and Eisenack 1967) Drugg 1970, Figure 1,
Slide H220LL22, Depth 12,687 feet, 107.8 x 7.1, 750x. High focus on apical end of cyst. 
Figure 2, low focus on antapical end of same specimen as Figure 1 .750x.
3 Thalissaphora sp.. Slide H220T21, Depth 10,868 feet, 97.8 x 3.0, 750x.
4 Cyst form 1, Slide H220T21, Depth 10,704 feet, 96.9 x 7.2. View showing archeopyle.
5 Glaphvrocvsta sp.. Slide H220H21, Depth 10,704 feet, 98.3 x 15.5. Processes mostly 
removed. View showing positon of parasulcal notch.
6 Impagidinium sp.. Slide H220L21, Depth 10,721 feet, 115.1 x 23.5.
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Plate 24
All figures 1000x unless otherwise specified.
1 Adnatosphaeridium muitispinosum Williams and Downie 1966, Slide H220N22, Depth 
10,757 feet, 99.0 x 8.1, SOOx. View of apical archeopyie.
2 Adnatosphaeridium robustum (Morgenroth 1966) De Coninck 1969, Slide H220H21, 
Depth 10,704 feet, 90.3 x 10.1, SOOx.
3 Polvsphaeridium subtile Davey and Williams 1966, Slide H220JR21, Depth 11,340 feet,
96.8 X 20.2.
4 Djphves colliqemm (Deflandre and Cookson 1955) Gookson 1965, emend. Goodman
and Witmer 1985, Slide 76037, Depth 11,154 feet, 95.0 x 21.9. View showing 
combination archeopyie and characteristic antapical process.
5 Linoulodinium machaeroDhorum (Deflandre and Cookson 1955) Wall 1967, Slide
H220JU21, Depth 11,254 feet, 114.8 X 21.4.
6 Cleistosphaeridium sp.. Slide 76035, Depth 10,914 feet, 100.3 x 12.0.
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Plate 25
All figures fOOOx unless otherwise specified.
1 Muderongia Staurota Sarjeant 1966, Slide H220KB21, Depth 11,928 feet, 88.7 x 8.5.
2 Odontochitina operculata (O. Wetzel 1933) Deflandre and Cookson 1955, Slide 76063,
Depth 14,268 feet, 101.7 x 21.5, 500x.
3 Muderongia sp.. Slide 76065, Depth 14,446 feet, 102.1 x 16.4.
4 Chatanoiella sp.. Slide 76063, Depth 14,268 feet, 96.3 x 7.2. 500x.
5 Dinoovmnium sp. cf. acuminatum Evitt et al. 1967, Slide 76060, Depth 13,383 feet,
92.2 X 11.0.
6 . Peridinioid dinocyst recycled. Figure 6, Slide 76060, Depth 13,383 feet, 119.2 x 19.8,
500x.
7 Leiosphaeridia sp.. Slide 76043, Depth 11,702 feet, 93.0 x 15.3, 500x.
8,9 Rerospermopsis spp.. Figure 8, Slide 76055, Depth 12,959 feet, 95.2 x 7.1. Figure 9,
Slide 76056, Depth 13,020 feet, 87.0 x 21.0.
10 Acritarch sp. 1, Slide 76041, Depth 11,529 feet, 90.8 x 14.6.
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Plate 26
All figures lOOOx unless othenwise specified.
1 Melitasphaeridium pseudorecurvatum (Moraenroth 1966) Buiak et al. 1980. Slide 
H220LT22, Depth 14,358 feet, 90.0 x 20.6.
2 Hvstrichokolpoma sp., Slide 76050, Depth 12,524 feet, 89.8 x 8.3, SOOx.
3 Nyktericvsta sp.. Slide 76040, Depth 11,413 feet, 81.8 x 18.4, SOOx.
4 Cleistosphaeridium-Qperculodinium spp.. Slide 76061, Depth 14,007 feet, 95.1 x 16.8,
SOOx.
5 Peridinioid Dinocyst spp.. Slide H220JZ22, Depth 12,139 feet, 96.0 x 22.2.
6,7 Nyktericvsta spp., Figure 6, Slide 76063, Depth 14,268 feet, 90.0 x 3.2, SOOx. Figure 7,
Slide 76063, Depth 14,268 feet, 92.9 x 21.4, SOOx.
8 Vervhachium sp.. Slide 76065, Depth 14,446 feet, 97.3 x 20.0.
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Plate 27
All figures lOOOx unless otherwise specified.
1 Areosphaeridium dikfvooiokiis (Klumpp 1953) Eaton 1971, Slide H220V21, Depth 
10,890 feet, 120.3 X 14.0.
2 Batiacasphaera sp.. Slide 76045, Depth 12,062 feet, 95.1 x 17.1, 500x.
3 Caliaodinium amiculatum Drugg 1970, Slide H220KB22, Depth 12,932 feet, 91.3 x
10 .8 .
4 Cordosphaeridium minimum (Morgenroth 1966) Benedek 1972, Slide 76050, Depth 
12,524 feet, 89.2 x 9.0.
5 Polvsphaeridium sp.. Slide 76034, Depth 10,840 feet, 93.9 x 19.4, 500x.
6 Trichodinium hirsuitum Cookson 1965, Slide 76037, Depth 11,154 feet, 82.0 x 22.5,
500x.
7 Wetzeliella articulate Eisenack 1938, Slide H220KS22, Depth 14,256 feet, 101.6 x 19.2, 
500x.
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